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fawfat^ *t*eit Sl*i* ’TSTOt'lJ S|C* 2(TO ^*1 fTOl I 
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m *r*i ^frof-ia ^*i tocs i cw«f* scto i »i* 

bttra ci ^tfa<! ^tw *nst *isp$ cif^i m cq, 
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TOji-ftw firnsro TO tnm TO Wi wnr ^ i 
to *mro«ir fro c*itw toi ^ t®tfr ^ cto^ i 
•nfarofcra to to to fefos TOji-ffafa i TO* w 

TO** TO ^t«I **15 **»!, W* ?»TO C«lt7«R to* 

5(1^1 TO* **1 **lTOS TO <TOt^ffo TO I 
cTO* fTO* c*TO* *1 *toW >ito *TO ®fa 

<N^1 v5E*^ ft* **1 *1* TO fa*!* ** TOtt ^*1 *lw ; 
TOfa* *tf¥ to* TOs frre toi, toi mtw fag 
Sfar.TO cpTO* TOJl ^ i tff&taTO cTO^ faft* cfM <£ 
**TO <$«ij to i ^ ** s«to TO&t-fi»tPnr 

C*&tt CTO *1 cm* 4**1 $* C* c£)^ ^ TO* *K«Jl-fiTO 

fa*lc«i* fe<* i 

fa*tfa$ fait **1* *TO W &k *; *£ *•*• w 

fTO CTO CTt***l 'Q Offal* TO ®*F *K*p?l* ** I OTTO 

c»ni** toj ^ *ft ftr»i-TOrm to cff^rfo m *: ^ 
«•• to Ms stw^fa c?t*f* TO-^rTO csTO aw to- 
fe*H i TOfr? *lfa* *fl«*t* ®rg fasfo- 

St^OTC «t«t«tt^ TOJ 4Wfc*fl I 

<tttw ow wi ^atnsr ossi* *fc attftaTOi c*c*^ or*1 

Stt I Stol TOttt* (yukin ) $ $; >*•• TO 

fiftl «tm to TO1 wr TO *£**{ i *: «J: *•• to 
«mii TO3 factor i s ** ftVW, fag TO, n*tf? 
tonw ftfe* fro >rcc* Wx f**in »rcat* to® to 
to firti cVfeTO a^ ^ta[ i ^tro ^f?itt fiwpFtm 

^tfl Wl C «#T-^ 'TO#' <2t*^*l TO*l; ^ <TO$ iPHu^n, 





ctoi* «rtflfo w*i «r*fc wi% wo •ftsii to • 
afty cro, c?i *i^s TOFTO^ *w& TOfl- 

TOnr *j*TO c?«ri to i • 

cTO*t TOtfft to m *i ^tftwrrtf 

ifro TO i *tfw*tw* ^wi 5 * 1 —' r TOTO ^ dtf *1 
^tfw-ftfa** tosw *wi <arc $1 w« toi *4 faTO faTO 
frorc TO « ^f^lfl ^to i . *sft &w* 
TOI ^TO ^3> fax*\ fife WTO *C»I TOlTO S5«$J 

TOI OTTO I <81^ TOJl^J 5 T?'5l£^ <3TO 
TO i <sfc tow cwi firms TOsai; to 

TOW WT TOtfCTO vSTOItsfWl TO I ’‘tap? $*1TO 
*lfe* * TO W-TO1 WW5 

tTO <TO *11’* -tape* m wi to to 1 *rcw 
CW? f?WF CTOfa W\ =l1*ftTO *@ 'sfa (Sullji)^SU»ra 
*J*ftife^ >8 TOW "tfe 5 TOW fa*!? <5<ft »K1H *FITO | TO 
cq *tfW fanffi* «tW # ftfst TO? W*-W* CTO falTO faTO 
to*k$ ^«(t aRt^ crat* c?*n TO m 1 faraffe «twr ^t^rrt®«n 
tototo cwt*r fipprttw^ c?*n to 1 * 1 ** #w 

«w cTOfir^ ^frow* tow ctoto, feTOflfroi, w- 
TOW, w 'st'ffs from w TOffe *’w «ttw to TO w*- 

«ITOr; *tW TO W ^W cfa*{ fcsft Wl TO fe*I 

WW TOTO C*WT I C3P$tW f? ca|fe« TOfetTO ^J 

^trw* w TOffe ^5<*tr $t* critrt vs 

TO «d 1 >isn TObrowo ifi^tn *ipffl-faro f^f*il 
WWI 

f’twnrTOn OTt^rora cto^ aw w«wn ^ifricroi 
^tf%*nitr| *rf^£? ^ c»hto 

' ^ c»rTTO»W ftTO aw |« ^5t^ 

c*it^TOfl c»i^it*i c^'sni^r ftiW , »rtm 1 uq^ ’rotw «N^ 
pwt»r a^*l ^1 w 1 TO ^ i» wra TO ( 



) TOTO fay '■rapitrc to i <w*l: *(fafa 

TO» CTOTO5 OTft W TO TO I £ft C?R 

«M CWl 5^«l TO *5 TO I 
TOJtTO ft« ^TO^.WitRl tfllfiTOtR fa*H TOC^ TO 
TO M *ll I qlftTOWH ®rtTO«f<l TO TO ^ ftfa *tfa 
to aifocrfitei cTO chTO* *ff ^ 13 * 1 * «TOtRft csh f¥| 
TOf i ^«88 *wm <7i#TO spit* 

(Sebastian Muenster) CWfa R-flfan, TOfa 

"ffa, «r$ft »!TO 4* w* ^ 4ffll1 TO3 i *in 
^rn^\ TORtfTOl (Francisco Sansovino, 1562) 

« cTOtfil C5tF5l5l (Giovanni Botero, 1589) H% TOW 
TOR I TO «Hat 5* 5^ 3%5 *CTO ftf®* CTO5 

«t*n^t ftfa to fafrawr 

*5fa I 

TOJJTO faro *tcj* ^tc®r mat tow<bs c*fc TO^ 4 *Ww 
TOft i Jto*i •rctfta c*tt<gi cto^ tojMjc* vmre 
»it«ft=f to i ®r^i ^vs to* «f* «nafcffc 

c*fH ct «ro, * faia* fat** *tTO to Htffcr Wi i 
<s fairs* wsfro «tt* oft mw fat* 

5t*1 VS i TOtTO ®r^ ( George Obrecht 

1612) *pr C* « *mt*tof* fat* TO *6*T 4*? 
TO&1 «tfafRl teft TO CFfa* ffatfaR ft*n 

'S C«WR «W1 <215911*15 *\*n TOll-fasR f% «1R TO *ffH I 
TOR* ^jtt*P *W ^ ) TO-3$J f*W TO f*l**1 

<t' 

to dffro or c* TO-pj* «ffai cto to cwti *t* 

CFC*t* C*l5 C»l!* TOJt ^ | CBfJtfefa W IM *Tf»l 4j«tF ^8ft 
5ra*l ^1 ®lt^. C^5?t ( *f5Fl^lR5 'Stfatf ) <D5? «1 

CTO fa TO*T C^1*f 55R5 ^515 »ITO1 *TOft ( *tf^tV 
W ^ ) i ^1* Vll 5tl C5 ^1^ #l5*lft*lt5 f%f% f*I 
^ffa \ 



<3c« or wm c^s&fa 

( Jacques Bernouilli); , *»T3ftr5l <5^3 (Theory of 

Probabilities) ^JtW TOR ’TttfRJ I HH Q? «tf*f 

dlRlH OR Olteft f*tfet^T (Jc^iann Peter Sussmilch): 

«ltOH C^Stq (Quetelet) 5tt*fa «Tffs 1 

»r«i1: 

i 

wrcfett toi f?c?r^ *®i 

C»!faR*lte* *TCTl »l"nf^5 ca*f%^ W—faW: *R W 

C«t%^ ^tR JfWRl *1* I” i£& TOl PI *RR 

I <fj ^ ^FW 5 ^ ^IC< ** I 

■Ftafi»R, CTJlfeffcfa TOP- 

fawtora fro-w tvs to i 

4*i>i toI fmfe*R ^k : “*rcfsr «6c^r 

*tfini*r ftw i” toi* 

^Kpj*f m, c*r =d, wji-fasstora wmv «t^n 

*flias ^tS^l 'S «t% 5 H*ff% i <T «TC«fT^ I ^=mfa 

Hvt« qfauft to*; «RRii5re # 9RW- 

ftwtR* «II*fe I 

HUH OF§ ^c»rc : wjl-ftwR \*\ “ffll-fora* i" ^k 

nmts ft^F ; JftW-fiwTO m\C^ *fcTO 

«W, s^fl'5 ftoi falfa-f=T*'W'8 R*l I ^t*9|1 

C?w st*1 fevrt?PTC fe*\H fsft« f«tw 5t'5‘fRpfo $R 

cw to&i Ft»i *lt^i c*tn? hH %fa croft csh 
*c?r 31, 3tai TOftlft* farft vim « fate wm ^*Rft 
3^>rt3 win 3tefcl Ft»i *itwhi TORI i *4T3te Wft fc*fw 
Wi ^i cto« »t^ »i" p irt*«nf-f^'»i w ^®tR 
nw« ^1 I C9lt^^®l OTfT cwrt TO « «tf%f5 

c«1tw^ Wrt hcv ^ 5|l i <4^ 



JJtWt* «rfa Cffa C* <iJC^ ^ W *I*3K$* **lt 

mi%> ^ praraw* 4w aft, w, *mn- 

ftwlOT til $flft F I 

fiWi toi^: ^ *t* *rc to* ton r f*« 

*n«ni-tota *i* *1*1 *wti tom fit* i 

c*«n-fai, toisifa, «i*to *ium-totw *tt$, ^**t* 
*t$to <*ft w« *n< *jtf* m i 

“c*ft to«l (nitotCTO) *1 tot*-*l<«K (collection of estimates) 

*w* fe*to to* **t* *i*tto *i *intf** 

*$* tot* **1* *t*f^ %’*\ Wl-toft I” »|HUI-fi«lFW c***ft 
*wl to *tc*it^i *t*f* $tw* *w **i w c&c* *rw* i 
*tfw. isft nm *t*^ *t*w **^ i 



sWI-frotOTt ^: 

TO Wfa aflft ®«fJ W»l Wll 31 TOtW **1 TO 
31 *i ®3 w i 5ft utcw s*1TO c»itc ^3 to « v\m *rtfa^ 
*wfe* m\ 3*TO to sitwtffcw ft^tfr w® cTOf*i 
^■Ht^fl* *fTO$ CWl TO'S TO W TO TO ^ 5tl I ^f5 
ftfe* *?tfe *fTOi ft w*t^ CTO TOft® OT«?lf TO® g!*rtoT 
<®1 w®ft w*cw 1 TOU-feTO <*ft wr w*yy to 
to f^w:?r ^tcTOTO c^t^n to c$tc*i, <TOrcw ^feisfe $to 
« fTO to *lfri® to *rtwt?R to «rta, fray ^s ohito* 
»iWw TOrctw to ora 1 ^rtat^R %fw\ 

to OT'Qiifr jywui-fiwfara e&U TO 1 ^ ®«if fwtoif 

TOro* c*itTO w«n ^1 w 31 , lift wtwsiR* to 
TO ^ sc*R CTOTO* m fro m* scir cTOto* $»R1 
to 3TO *ttfi c*r c«rc«R cTO f% ®tw cws 31 toc^, ji 
«i*r orw?i ctotor to 3tsft to *rtfr TOtw* 
TO cTOR, 31 $wi *rifr cTO3*r ^frrc ^ w 
*nTO* 1 TOtum «y*w ^snfwit cifctwR ws tor 
f!|TO tfWRR «R, TO3 31 *i*rai wtTO* ®?S 43 

4ctrr 1 3 TO «rfr*R fa ? 3 Ito ^1 ? c^c*t® tor 

frr^ *m C3t«ft ^ «tcsr® mu 5 ft ^iwi-fiTOR mw 1 
<£ifet3t3TO cto s fife to tow wii tafto 43< 

ft fife* to tow fc*Rt 31 fcfa *rw fa w to *fr*f 
«TOvl TO 31^1-frotPR TOwi; 3t^fa 3CTIW “3jf%TO 
®yfe55^l «ITOl ^t>l^ i” 

WtTOT* TOt^T Srt fro ws W TOfl^ ^f*ltc?n TOl c«c* 



m 5n*uts aww *irc*! *r*tfe trfoH "*&5* $’cg *£, 

^fesrto *ffacetfar$ ^*r?i uq^f5i^ cm *m w i 

JKW5«t5-’l*i(® fSflrolflptOTta faff (Law of Statistical 

Regularity.): 

ciU w.% <5«lr 5?l tos toWH 

*pif §3 OT'Qtn TO I <nfel 

iljVfel ^Ng *R I tflWT^fS C*Rl%* RltW 511 fora's, *|«t»ft 
c^t%3 n* m cwm] *ris tfft stffa ^mfel 

^y^{\ fiw ®1 c«tt* *if5* frit* *rw i *ra, urefei 

^stfaro 'stft $»i ; c^t^t rtw ^sr c*cw im **i 

^stf% c*ire ^ $«rc® ; wftc C5t*il $»i qft <J«I* *[«t* «tw 

'TO ^1 nfa ®1 *t*l C*f*l1 cV *«!Wfe ^ <4lt WTO $*l 

$P1JE I *lfrs1U3 *tt* Wl (Theory of probability) 
~ ‘m\il*>\ W «*lfel 3*1 ^?13**I1 TOtTOlStTO (Theory of 

probability ) ^ ^«|i ^ ^ ^qj C^IC^ 

^rtfii ^ft^®! (item) f\fm csn^s© 

. ®tw c*fc ^t*wf»ra wu *ttesi *itrc %rfc 
tTOfaft I <3^fel few f*lCT iflW ^ CTO *IM1 
w® ntf^ c^t frofei« *wto fet*fei fr^fei 

^*ics «ttw i *ifOTts *tfW to cto dtrt?r <sfe *F®ife *ttq i 
^n qfoi toi ^ ^ fitf* TOfe ^rfif «(m i 

ftol qjTOTfo fcckt <nfe ’to fe*ini to§ i is\z*% 

^®Tl JS ( Law of Statistical Regularity ) 

IrorclsptOTfa fafa i 

t 

f**, *!<*!!* W^f .(Inertfa of Large Numbers) : 

cm 4»fei ^ cTO w 3ft *fft^s ^ps 

wi •^•f ^ffei wft ffet^ 

wtil j <4 fc®* Ct#c^ *|ft^ CTtfeijtfe ^1 





*lf55^1 55 $1 <tf*f5«^5 I fol5 CTO 55 i&VltWW* 

nfiprM srfe 555 $ ♦tfafs's fc« 5 tc 5 ^ c*rifc «w 

fevttTO* *ff55t5 ^RSfatW 55C*T 55 5^5 TO *t*TO 

*tlt5 i c^t^ wfri vto* f^’Ts c5-cvto-5*TO5 ynt* 
*i*or vfe* *rfiTO C5 s ti 5rs *riw tor 

TO5t <St5<55t5 «|fir*tWI 5tf5* *ff%5 *115515 C^t 5 ? 5 to c^t- 
^1 5ff5 *riw i ^fa-^tTOTft C^Ht^twiI TO*.fe*tCT 
fa^5 «1W> «lt5-f5^*J ’Slw f5^t5 *BT C^TO *TtOR ’ffc* 
*lf5*ll5 fa 5^51 W I <OT 5*71 55, ^ *K5TTfa 3^515? ft^5J 
(Law of Inertia of large Numbers) I TO5l 5*5 C5ff5 *ITO 
C5 tsjfel 5*1 “J15?t5T'$1 '3C'5 V 5 ( Theory of Probability) 

fa** I <3C5 *4 4*51 5CT 511 C5 *TO* ?ifa5 TO 

c*t3i**r *ff55^5 5^51 *wt55t3 5fe i 'siftt^lDQ 

*Ffe5 555 5§C55 *1? 5^5 4115 4*^ 51515 5tf5 *PW 5fe£- 
*IW? 51 **s#t^5 ftaft 5t^fa TOI1 C5t* 5t'Q5t5 *37 *#5 
*tf55l5 *5 TO *1*1 5*5 1 C^t^ falTO *15155 ** C*to 
4*fr fatTO ffr* *ffa5fe5 C5Tt* 5fw C5% *ltC* *1 TO dfe 
fa** *tttfe =11 | «twfal* *F5<C55> **fel 515 <5155 *«* *ftOR 
«t* 4*fel ^fat *ft5 j 515 5ft $ f^t« TOt* 515 5155 

TO 5tt* *1 5'W C*t3 4*frl 15115 <2ft5*5 5TC5* C5t5(1 *ftt5 
C*TO C«lftl *15055 51155 *t5^ TO 5lt5, C5R *1, £*1* 513J15 
515 tflWNf* 5155 *CTO TO 4* 41CTO 5IC55 *t5 *155 
TO* *55 CTO tflCTO 5IC55 *15 *$5i5 *ffOTtM C5E* 5t«5t5 
**15*1 C^, 5^551* »R51^5 ^t5C^fl ^55[1 ^jX#5 VS 5tTO 
*ft?5 ^11 “«r®T55 f^lR* (Law of Inertia^ 451^ ^«l ^11 





faiftq; «wra, ferlW&*rta cs9\ ( ww-Pmfr 
*lf5 * w ) W»R m ; ftShTR, (M TOfro wm fawwi ; 
$Slra: t ftpwm w*\ *11 *tf«*1 W $1* ^TMTl ! »TCl!t- 
f^wt^ 4 $t*! 4^1 <SPlt<T ?im *E«5 C*f 
^ fifaq *H1 ^spra«i 3$ *11 f> *Kfa« 

w«f»[ *nfro & f«n *t«ti sfl qifona »i^f*rc 
5W* f«ft «ft*E5 *ttCW, <WI $t* <4**rfa 

*t* $c$ *ttw f¥*fc ^sc^rra *ifNti ***i i wrc, fe?«i 

• * 

^It^ll —$9 <t?1 I ftfss fa C«fa 

?tws ^ m film, cwi, ft *nftRi w*ft 
*iff*i^5 cto &% m fa ctNm fare mi 

?i *nMri qwr fa fa$ *r»jf mlw* 

raft w i rat* <*ft fa *ifa cq reuftre^ wtfat^i 

ft$5* «1fa 5fl C*R 4IF5T* TO >T^ *f*1 

«KHfa I 

torittrotH tfs&l: 

c*t* $***[& *iwti wg-»m*w ^i «tfa $<ift 

to* W-fafi ‘reft* i cm *tt*ii cifcn ^t*ff toi 
Wl W*lt* ; TM^fa toph* ^ 

^ TO, ?* CfWII tolft ffa c**H W 

*K«Tt1 SttfaJHrt ff. tf%ft *'*T WJl-fiwfa JjUFtl ‘osfr | 

<4 W» '0& « «g$JJ| i W Ifit* ^ ^Plft TfW OT, 

«««f*i wi *tw nwt i w <t«tn«t wtr ctpi »w ttt 



WJI-totOT * 


« ; «NfK C^15T EtH »T^7I *1 C*fa faH TtW* 

’ ' ^ > 

*rto an TO*fa <sl ®fi=ii <staro i 
wn-tofa wti c®fr? «tnro ** *n\w» mwiMflr 

m i $1 to wc# $»ni c*jw rwwpi wffl <uwt*fl 
waft ton wi ^1 fitolw ifrcft *w <wft nrf 
^rws ww toi1 s^fe to* ni**i tow* c«it* 
«rwtn arcf c^ttf”; nt*mi ^ "slaw* cw tfipf c*1$t 
met f <*ft *wn* to c«ic^ »mi*«i oiitoi *w to»i 
»n« aj^ <u«ti aw i Vwt c*t£i” wn *wn tow 
arte* *t« c* mw to want* faifc* cTOro, 
pwvi < 5t«t«t1 *ra 4^1 <t{3 fto aw*i **fr t <q auss wh 
*i«t* to mxs< 4*^1 ‘faw fTOa i fas 
ntwlsan sw *<t* sito wil toi* *fa ctos n 
*tcsc»ft wjI w *ift* i <n, *tTO shies* •*!*?(% W? 

$»R1 TOIS sft—>**»r *M* >IW ^Glr 7\m% | ctoto $»wi- 

l»i* niwiwi* y&i tow* «*n mi* ct <*ft $ to* 

TO "TOftfT *W TO *C*C* fTO. « *sW VUS 

sw « c*ra cafat® ^»8b- >nc»i« TO effliatfrn, <.* 

C*-ft*t* <S**1 *C*lt si tol i 

TO *U<stS: 

TOI-tot* »i«apt* 'csfci’ sq$s ** i c*fa c*fa 
TOd ‘csfcr TO ntwttfi* toTO* to ftnirn i to*i*ij 

•MIC* S* to *t*ff5 aKTO^TOC® **; S* ** 

t> 

t^it^ ltw w i w ftnwi v£i^ f|*in nw »K8in-ftTOTO 
d¥[ toot urn-unqi «Wh i ifROTti ft^iiro nwm- 
fintCTl ^M-TOI OTt^ttS *1 ^ TOtl 

csfci sj5t %w* wri ^ i 

Cffo >lWfl¥ <S0W WC# TO *w«. to 4f8WF®tW nt«5l 

TOrt c^i i cm c*itTO»n ctto*. dw 





fro *fte*i qt* cqf^qq qqc* q?TO«& (fcrtftHf’O i 
C?qi *tc^ Cq q**Jt-fq«Rq , Jl^ ^RPTftW? f?* TOC— 

(i) ^rr te*r«ra qi «K*r feqftq *r v *ritw *re*rc 
U) TOJt^qj «q?*R$ 'X^rtaj fef»ti i qtTOfq cq -to 
tow q*f*rs tocs. cqt "t.qq qqtqq q<TO ^qq fq^q to 
q?qi1-fqTO q*3Ft^ CW>U ^; it^qtapt^ CTO faqOiq 
qqtqTO *» $$ ^m\ cqsql qq } TOtq cq fqqq q«qc^ 

TOrqtf 5 * stTO qc^ TO «Jf^ qwq cqcq's <ift q*w| cq«qi fq i 
cqqq, ‘TOrtST *TC*r* qTOl cqtrcq TOf <iw q*q. 
fawn cw qi -fa* TOqiqt qq qq^ TOqq ^tcs ^tqqt^f 
nnr i Vw% qq^qtfqs qtfawjq a fqqq% «jTO tor 

TO$ “TO?t*T *i^ TO «ftcqrq fqftfc TOfi 

cq qq fsfftqqaj fqcqq c«tc* smTOl wcqq qw qw 
to fqw Tor TOwiqt wq fqqq^ra to qfq*f cut; 
4 i 3 fq* # iqTOMq -rtf«* qi £qfac*q qiqqtcqq *fs> cq qq qqj 
TOqt-ft q^1 qq TOs fqqtq ^ fqqq%w «Hc*p qi; qii^wql 

qqtqfq cq qq *tm TOqt^ to^, TO ‘TOqifi w qcq q*u qq 

» 

=n i ^$qt* -tcqrq q*TO sqq c*q cTO arsqi tow cTOl 
qrtce^ i cq qq cto ‘csiM* TOqi qtq TOt’relcq, cq$ qq cto 
‘ os^-qCsS qqfqsftq q*®i cwi qq ^qrqs: qtqqqt%-q<TO 
*tcqts(cqq «J% w cqcql; TO cq qq w qtqjtw 
(tolfeU^) TOql TO «iw«ltq cq$ qq cto, cq-qqsi §*t»m 
to «qj qwfq$ tow TO w cqcq^ qqrsfqq q?®i 
cq'sqi qq i q^tq ^q c«ftq cq^qi ^ TOci cq 
q^fq^s ^tcwq» qq qqq cq^fqc^ qq^q qlfro 

^qqi^q^ ^irqteqi ^qi q«q qq i fqf^q cqq. qv* 

qfq TOql^qiq ^cqi^q qq, <®1 q^q cw^i OTT^q cq 

^ $q% cqq®fqc« ^q 5 ^ *i«? ^c< qiTO wicti ^qqi 

qfq fqf%q qpiq fqcq $qqi qqi qq, ^iqiq cqqi qqTO cq Ww 
^tiq ^ qqfqrfqq qt«) f^q i 





*w,-ftwt5 wls •cefel’ ft^ft **51 mURi <5rej* wph 

§53 ft^* *h TOsm f5* ftsi i *trirc 

«tt*t*55 ct *rc 5*5 jWf 5ri1*«ir 5*ft$ $3 wsft 5*£f 
ft^ft 51 **3l^ TO, C*5 51, 5<lj*ft CTt^lB t$* 5t55 

: vartf *1* 5Pi 3ft i 43 4 53 C3 ^1 *t3^ 335ff $5J 

*Kfii *31 5j j *fo*M effing *TO Fft5 *1* 5iW *w 
cw^ii w =11 C3 5*ft$ s«usft f*5i i fa* *«tT-*i«i^ 

3ft ^ut *3 *i ^ 3« C5*3i 3ft c3 wft 

f^ft m i Mft cartel **i* toi *fo C3 ?iwt^w 
sht* era, «2t*r*f^t^ $5j *wi?$ 

f*^*i i 

5*«tti-ftwic5 stft-ft^ ft *t**T33ft i 4*^1 ^l$3«i ft i 

( *13553 ) *5911 s|ft<1 ^5515553 5f33l fi l V*(f Uj*\ *153 ft*Ift 
*31 4*3tt* *TO I 4*5l|t *35t* 5"^ «*5 

*31 3ft f*5l 55*3 I ftfal *5513 «|fa C3r.* ^5ft5 335* 
53 ftftft 51*31 3ft 5t3 553J frf** 53H533 ^3 31*1$ TO I 
fc *ft*3, <ftft-ft3l53 C5$ft C^<lfv3 ^35133 *35 fiprlwi 
553J$ *.5l *53 511 4$ 31 *31 W *3£3 33l 3ft 53 *t35*3 
CT1& *331 ^Vtft553 r f*5lC33 WT *53* *t*l3 &5« sftfa*! 

3t*t3 wt35i i wji-fiwiw 333 *1531 "imfri" 51 “-sm’ft 
*51 5pi *55 *1151** 55555 *31$ 5ft I • 5fWlC53 *51 
535153$ *tt$, 535153 ‘555’ f4|-3l-f*f 51^53$ I 5?ttff3»t3* 
f55?.* 5155*15 35^1 ft^ft 5*51 TO, 33l*ft®t3 f333* 
3t5Ctl553 55* *1 TO 55 I Wl-fiwft-fan* *15516515 



^ CTOt ft? TO p Wtft ftV 1 ^ 51*1 

?t? i c?TO *s g *ftlii^w c?? witft far? ?? i 

«rtc^Sw ®raj, 

ft^^rsi ^ i * 

<<rei>i toiI? ?fa ?^?**u? t ?tft «dtre $1 *’pi c?t wt? ®tvi<fr 
C?W1 ?&¥? S? J <®lt TO?* TO TOTtsfa* ‘1C?’, ‘TO3* 
ft 'siiw’ ?j^ *?i ?? i •ff-w ?ivrt? cTOto to «t?re? 
CTOTO? $*W1 ?TCIW 5C*I ?t*TO C^t*? 9 ! ^tt C^lfr TO 
«1W^? C^ft? 9 ! 0$fa»l C4l^t PlPlt BC?l ; TOt?*l Gift <8*?1 
$TO Plft?W? 'S?^ <4^1 "»& ?t?«l1 ?s?r$ *ftE? | 

ft$ c?*TO «*lf*l5 WW TOTlfcl TO TO1?1 CTO CTO 
*?W *||C? ?1 I *l*|fTl? ( «tffel? ) ?t « TOf?ft TO? <?Nt? 
<u?? ififr w fasrtfa* <«n?t«i? n<*i*^n S3 I 
^ftlt^f 9 ! Wltft fa* 9 ! *«?1 TO^ft «1 ft? ^?1 CTO'S SlPST* 

Git *iftt? TOT TO1 <5$ TO 3? I <5tt CTO 

TO&1 fsT|ft ftTO *lft?1 Tt? <5tt tat TO fffflW S? I 
to? TOr? ?i sfatcfe sjta fare s? c? crafts toji- 
®ft *«?tfa fa^*i i c?-?tf*r *itra toiiH ft^' 9 ! to m ^$t? 
* to? ?tfa Mvs taG *itata *?it TO i ci? fa*'*? ?tftfr 

?ft ‘^T ?? SBl TO Gift TOH ^?C® TO I 4^1 TOt? ft’fr 
?ft 8VI Glftfaftt? S3 TO’Pl PUt? W «■• Giftfafct? Mj 
C®I? tt lift I Sfa TOJl CTO TO^ft ?1ft 3tW C?«?1 «WR 
??, $1 ^'pi *ifi tow *? ?ire ?t^ ?tr^ft fa^fa i 
Tflfac*? *t? ?tf«t *I$J* TOI1 ?ftc® ?*CT «ut 

?^? irt¥t?r— f ‘ 


^ ^]1 


?»ita? *t? <8^ ?tfn 
*rtw 

J 

vac ‘^o* • ^ 

/ 


'OV5?8S»^<* 





*o 

^«vanir> 


?«•;> 



vs JMH-fwtw* ®rl * * 

53 ®i 5‘w *pi ie?r iic® 

5i, ®rr* W* 5’W fa® 51 i 

*W 5C® *ltCl $ «tf f®5—(0 *J15 *rtj(Cll (complimentary) 
*Hl (*) aFflfa (cumulative) I ufa C15tl Utl 
flfa C5tC51 515 C5C5 fall ffa 4ttl f®sf*I C515 ItffCl 
l^Cl, 4111 ®®®fa C5t5 5fal 1511 551151 ; 4)5fC*1 1 55 
fan «i*fi wwi m faitu w 5i$5t$ pci i ^ mfei 
5*i| *p* n%tcil l ^fa lit! Ill C&5 C$5 1 5^ C5I5 
511 5lC*1 I C55$C5 511 TO 111 H ffa TO 1C1 51*1 C551T1 
5*1551 4111 55M, 111*1 U5tl 5*1151 I s ! I f5* f C4 

C55 Itl im C5S11 5CS* C5^ CK51 51*$ if? ftfa Utfl 51, 
5'C11® *K INI HCl 1C11 Ills ®$ CICf 1 [Cl I 4JUC5 
511*11 Ilf 5'1 aF5lfffl« 1 llltn®: emu 111 4|5§ I s ! 
5Cll 5C5 ; *®lfc 1® *IWJ1 Cltll HC51 fan C5S11 
IfCl *151 *lfl5l*ts *ft* 5sill Will I feftlftni *l£|SJ 
*fl5 5C1 IP5 *tfJUll Ilf iff 5S 51 ®15’C1 ®l 5eC!Jl 5C1J 
«IH11 4JC1I51 C5^ i *PFITO» Ilf apllfli* *rtJtHl 5*tl 
fatCll f5*5®1 flCWtW 1J5® 51 i citfc fall S If 51 
Sl’aff I 

*5^11 if®* fa^i fci $^ 5 ®i ufa fe*n 1 c®*ifi i-sin- 
fafici citfe nufi f5*5®l f5®i to ci^ nun fell ci$ 
55CK1 *fl5 35*4 1 *l®lfl5 C5l"5i5t ^11-1JC11 fall iff 
Cfl *tft-*t!511, '111, 11® 4J*$ C51**1t5t *11 fall Cfl 5(511 
51511, ®t5’C5 111 11 Cf|-51^l«ril C1I5 5H-1JC11 fall ftftl 
511 5C1 *55 fallal 5« *1*11 <$511, *11^*1111 *t<J5 511 
11, C5l5 iA5$ C5l**I15l *tl <51011 fall ffllCf Cllfe 
*,«•,••• $51 ; 0151C5 5C1 Cl C5l">1t5*lfBl -C51& 511 fa 

«(?* *TCU !,««,• •• $51 C1C5 1 ^,8«s*• • 51511 .««! 45$ 
f¥|l 4155 51, H^1 4j5*1®ft C5i**t(5ll fclffe *111 fa 
Hr,**,m5/V I 41 515 *JC^1 $51 C515 TO '51511 



WZ *ttf« =11 CT, «W ff»I b^V^Bt *!*/>• | 

4TO m\i 

‘^tr,'5*0, 81^ • 

*. 8 V" N ( ) 

b-vV*\ ( TOfatfl) 

os*ift, ftfci *iwti c*i*t *'pi, ctfl 

*1**01, c*,t?!c* «« ^0T* *1**011 1tf*t«f»l 

^ftp fafl 0^1*51 *3C*1 5*ltt 31, C*1 C^C3J CTW 
V1H— 



ft* m— 


]'••• 

V8&**» 

V«»« 

*p6lfte f»i— *’• 

Vie* 


^ O • • • 

8* , '»S'3'0 

8V 0 • O 

8 ^ ( *t?t?lff ) 



Tf*tfarci *ft« nf^f*! if? c*tt$trefc it? c*m) s’<s <®i ?*c*i 

s 

CTlfe ^t\5»1'® 8 5^ fcfa *K*[^*I ?*« til^ i«m*1 | (Slew 
• *i**mft cto ^rttf csifi qcife cim ra‘»r»i?^'itft«f*i 
It? ?C1 I 



W c 


CTO 931 9C9 <S9j TO §9C9S fatf* TO ^f? 

X 

frjfTOl1 fc9r-*natc59 *m cto c^1=r c^ias ft«9 9>9re n 

9$ C*ltC*9 ^99 ; TOt9 CTO CTO C TO 9151^591 ?WF«fll 
^99 fa<»9 *9C»ft 5W I CTO, CTO99119 53 fo»9 59P5 

w <3 cto 9to* ^99 i y*i$ «jiPict c*f*i 9i^re hv cto 
^rtcs, hu c?9 cwn ^nfw i »k9ji «wai ; wre 

CTO9*l9l9 ^9 95 t5J^V f9f&H I TOTC*9 C"»t 1B l C»11C59 fW « 
C9t59fo f9f%5 ; S5l^ «2I^*t^'©f^i <TOTO9 toft *5P5 *9 C93 
^ C91TO 9TO31 cTO59 51 9tc* i aw c«f«^ C9 «#fei 
C9t999T 5t*l’S, 59t91>1 fTOtC9 f?Cv5 5C9 v\ TOI9^ ^iZH 91C99 
31 I 951^ C9TO $5199 ,999 <W9i1t99 c^31 9t91 59 
9l9t3> I 9l9t9 «2l?l*1ta« 9WJ5 CVfTO ^919 cnt C9 mu 
h$h *tm\ c$t5 f* sn i fai to c9 c^^^nroni*^ 
59 « 99 ; 59 95 >l^?P TO m 91TO 5*«ft ^fTO9 91 5®tro 
<5*1 &S9 f?C9 9tC5 ! 5pW 951 919 C9 ^5t^ ( final ) 
9K9J3 TO! C3TO ^35 9C? $9] 

TOt*l$ 5STO <5tW* *Wt* ^99 I 
•WTO, TO 5?$C59 ^5-9?9Tl 505 9tt9 1 TO 5MtC59 TO 

TO TO9TO f5*W 99it#l9 5t05^ 9tC9 I tfft >19 99»t9*l 

59 <5 9Tj9t9 TO 3MI5 9*905 9tt99 ^9199 -911 C9C5 ; fa* 

$1W9 f9C99 TO *tt5 9C9 TOl «W TO» C591 TO CTO ftl® 

• » 

9tC99 W&l 9*TOf9 STOTO I 5919 99*1 9*9 9*HtW TOP, 
<$99 <71^ 9<9t9J5 9J9f5 <4*fr C9t^l9?t 9^BJ| TO C9«91 
ttTO 9C9 5 9^1 9^9, 9t9t99 C*ttZHH 9^ «t =f9 I CTO, 





vn 

ftsTOtl tftfofctS iltw TO *S-TO1W* flTO* t\v *t#W 

to i f%c*ttc& sito sw tow—"* i*r, 
"TO* ^urtfa i $t**ts sto tos to sts ct sssftt cstfet- 
$t ft* ore oisft* wm i fa* fa*ncfc flu si ftcu* 
^fautro* s*, jfft uto fTOcs cro s'* *tTO TO 
C^35 =rt lift's *TOf*t CStfctS&t ft* I 
’W*l« SfatS CSCU TO 5tS TO—(>) Slf^HS «ispi*ts; (*) 
•fTOWTO* OTWI fTOSSU ; fa) TOTOTO* fin «ftWU 
; ois* (8) sKTOtftWS TO viftftfu i aft Sff^r 

fewness cs'i^t 'sssss to to *i fs^s to sufel fs*»i 
f*StS $ftfa TO I CTO fSTO U^foTO *TC?S*tS 
FtTO TO! Sjf%S5t$ ^SSitsft C«fc I *|J cTO ( Le play ) 
TOSH <4 fssnr «l*§ «ts#lflc?s to-sjs sto 

«R?»lTO^ fas $fS fas* I *i > StS TO <4*^ *tf*TOS 
JOT TOtS TO •tfssftftt* TO-SJS S *7 TOS ; S* *tfsTOf 
SCSI *fa *tS oftTO Sts TOS I CS TOJtTO oftTO fafs 
S«ft TOS *1 **tS*ft f|s fa*S ; fa* fsfafc tnsfel sscw 
JIHIT oftTO TO S?5ft TO StU TOS^t *ff*St* STOft 
S*SI aft TOS TOlftSt* TOSSt* C*U iflsft S#t< 
CS soft's TO*fa SSMt* eT$fa TOI TO CS'SSt* K* 

si r stststss *wprTO Afro* «o* cst sf *tfsst* sst* 
to totoe sro tos fsi srfro* *?pi*ts *fs**s 

fa?S f’ftTS. *SS*TtS? C*U StTO ** aftft s1stS* CS TO Us 

<2t^fa faro UtC* TO CSTO Sts SI I *fa**, SjfaTOl 

*fs*ist* uTOf to* to i 
* 

CStSft&t *S CTOft TO TO TO HUOTTOOT f$TO* &*t* 
fs^s TO ss i "twapt* fsc^ttS ststsH®: ^ 
s*fa* ss i srfa 1 ^stto? fft*itd> 'ptp TOt s*s t to, 
fa*rtc^ # ^fro-ssts s*tssi srofs, stfro-ssis srost* 
wtfs i *ft fac*n^ sf? sf csicto stf cto ntro sts, 



s* ^ *n a 

'flfa atfctaii?! 8ii fan ai cmi>tit»l f$^ i ^ tflafci 
wai-cai ^*1 (ijcsf^ *nftai foaft i?5i8 am i 

fc*f1l 8’a JRaftWtatOT* (informer) fro ^«l I 

*tawfai?i wr i?m??tatm aaft ^ a, 
i?it??tatflr? ifta ®ft itea i mnnam ^*ft Mi 
ami *i c?ft ai tfre^e a&ift i it j m iftji aft-c«tta- 
aiaMtem caft atlafetm aft ofca aif*t? m aw 
ci% aft sftias^ aft cai^ atw mi me m cai^ 
atw ate mca ai"®f m i «waft i?a 8'w 
aemaiaa ifta fca? *naiti latim i <sfcsts fea? c?eii 
»W! Itltlla: ifttWlatCTl ( informants ) a®a1 a$a ; 
aft Wlaiftwi 8tca a nm «ft*ftf oreil cna *rt« 
an cm* in e iiaatn •2ft*tat teft aiea 8? <4m aa i 
stsimai atftei oreil etnftR atm mm fa fee'll m 
am *rc«8 aift 5 *. ai sftta itaft e mrcii.fai myi- 
?1Wc?i aft cna cafta*t ami m nteift lai i «wms 
fcaft ?em ^fia ?$?ft nai fan, camn, a^a wa am 
man aft ofca mem $mm i <ift eifamti am issian 

^flll ^ Cl a* 115ft 81 i 

waft aifiia ayiatw itiftla: am 8i Wtatst i 

atfmm m*t mfe'fmim *tw <ift iftti asiaft m»ift wa 
sft l limarJlan aa ci atstmi fcaft in al mt*ta 8*ca 
•flu, an arm waft c? sisftaift atatci cm? 8i 
ci aimatSta ma mffttai am m 8i i if? atatti 
81 aft'eq a*ft ^ata e aft ana 5(1 8n 

meift aai i tsftmsi a*i atn am sft e aim ?cij 
^ ?a? mai rnca mfi m aa m’cm'i 
wtram ana men aaa fetn c ’ c^tt? a? fctH mfani 

*j 

Hnfttm, asfrnftftl aim wafti cifat, *af a 
(Heading, Form a Title ) <iftf*t 18a 8eH aftaa Itta 





fltol?* *1* *1*1 ^fa, ??1 

tsr-rncanr «??t? ??? wnr*r®t? ?f^? to * c * w 4,?f ' 

?«?i «ii?*ir* w, «iihk*ij* « *n* ; ^ c^Ni 

<®t5t cw^ s??i? *n , ««i ?it? *ii * ^to? ?c*i ?fw c*i*t* 

<sft?f* ?j?t? fas ?i?t *?i mi *? W'w stt*! 5 ? f*$ki 

affifa wi\ b^cs *ttc?, wi c^fa f'sil 

fef&5 m ms farif-RW c?w« Wtflil? *lw 

?$<F ^TT^fTl *?1 W *11 35 1 «Mlt*t?l fto ?f* «W »W?i 

«?tf*?*1*l 3*1, «R’P1 #ff *11*11 *t? «K?3 *f$* 

®f?t? «i1?1? *C? fas *T1CTI=C I ?? W5 1R ?N1 f?*t? 

ci, c?% amt?i m*it v\ c?at ?m <$?? <to fr®#t? W 

a? i si^ «m*fa[ ^fi 35?cs ®3f?t*i? fa* ?*? 

* 

c?w i «rcra? «ra ?^*i *t? ?fa?f*ts *?cs $i? vtfirertr 
•v 2 ta©f®i\ ^Cts s?t c«c* fcsft *ncs $t«r anfafa 
i<jjf^ sit? fcsft *?ts 3? ?tts ^?i? s*?i<3 “tn” ?i “*ir 
?i *mrt? i^ *?t ?n i cw? tv 35 a «ia^fa tin «w 
n\ s? ?i «w towtsi? ?t? f??fe to* *c? ?i si? 
*1*^11? 'SJRfS »ltt*l, c*^»i1, SR't*! ?fl* ^313 *(t’93l3 33113*11 
CCT fas «? I ewssfa 3T<C313* ?W« B*IC3 *11 I wa? 
3*11 313 — 

aiasfa cm— 

(^) win m 3? 

( *) ^sr ^ ?i? to? ?*H *r* “tn" ?! “?f Wi 4$5t ???n 

( « ) »lW?t?T 5? 

(8) <4TO pi ?T? •tint's ( bias ) 5C??1 
(t ) C*^**ft' ?1 ^ 

( 4 )) 3<5?? ?^? ?*lfe ( Corroboratory ) 5? 

^?t^j «RW f*l^? *t? *1*1*11*1^1? Bficaj? ^*t? I 



*K*fji-fo55tFra <sn ^ *t 


*t«twrffo «rt* i c* *rtk fcs* *ite*i m «tt* 

annt*fT ro fire m iWMWffe*1 

5>IW ^1, ^ 'Q $t* 

sfaaTJI *MJ *fft <ttl* ifol WC»[ *tftaq i£)^t^ *» 

f*lW *p«| W faf&s I f^fl « *«fl- 

ftftS $i* *$*1 *(tW i 



5i*wit5 


5^1-TO (Sample Survey ) S 

c^i uwf-nnfit w 5*s& wMwm-jto toto* 

TO, $l c*[\ 55$ 5#l5 51 faffo to 5STO =U c*5, 
cto 51 *r« 51 c^$-5f5t5 51 -w 51 toeitoi atos 
«cto to 5to =n C5R i unfit «it5®#i5 

5?SU$ Wi I 553 55$ 55l5i TO5it5 &t«Tf^ (TO 
*fta; *1551 C5^ 55$5 TO 55WK 5^ TO i 

*TC«2t 55$ ilTOi ^PWt^ &TTO 5*Tl 'CTO*!* CWfl 
^ ; TO 55$3- TO «RPWt5l 5WW 551 55 
i.*55jnl CSTQ51 I 55$5 55$ 4** 55Z5i $5J C5TO 

5*3* 5*51 55 5C5, 5wtni ^ to to 555 

cto Pi5t5 TO, ^ ^ ^ri* to*i 5C5 to =it i 
to 55TO to to m cTO tot* TO to c*$ 

* frit* 5351 5"to «(Wt5J I 5351 58Ft'S f5fT*CT 
5f? 515151 tott$5 *rtrtw C^jFS <51 $’t5 CW1 «f5*t5 
C55 535tto 553 5 nfit* fkm 3*1 *51 5t5 i 

C5l*55 OTtW 55$5 *1$^ <TOtTO C5lTO$ TOt5 5C5I 
TO 55 I ^ 55ifTO TO^t 8 ! 5t5fc5 TO « 35 5J5 55 
<21^1 I **5fc Wl« *3 TO 511 I t5 6t5t5t5 *(ctf 
toft to55 <3fe TO to i Wpe, «<(jjiTO* 

TOt^TCl *<5TO ; faTOi, 5*s#<5 $51 to *fa5t&5t *t5l 
stTO5 .$m 5tr$ c5^ w to c^to to»**i **TO • 
*W <55J -15OT *515, W5 tola C?515 ( collating ) 

* 4lft1 *5t5 515 TOffi 1 C5tTO*lTO C5TO AW *51 
55 ft 5555 TO-TO 45* <2t*tto W 5t3t5t«t5 TO «U55 



** *iwj 1 -fawtOT ®r ®rl 

C3»l *ft3 I *ffit$t3, 3*^13 

*ff<$3l 313 ij'i 3it33 ft®3?>-l ^^tt3 ®ftt®tft ®3T-5* 5 Tt 5 (3 

«f» 3^3 j* ^iftfwfa fa55? 3t3c$ $3 i 
3331-313 (’Tit'®) w*t 3 &t*rt 33 *^t ««f?n mz$ i 
31313 «ig33i 133^113 c^t3 *t® mi* 31 3351 Mt&w; 

3t3l3 *15(33113*131 3K3 C5R C^H t^C'R 

<fl*3*3lf*IC*F ^"sg^l f$3tC3 331 $«; ^3* ®31- , T?513 $3 

^3t3j C3§ 5(551 I ^ ft®l3 *l3if®t® *15(33(15 

Pt^Tt 5 ? 313 3*13 C3-33& 3"3C* *1551 533 *31 3t3 (*4 
3 I 31 *t3 of«m vm 1 cm* *rapret5UFl?t ^51 

ft* *C33 3^3*13^3 (ilTs *OT C3S31 53 C3 355^ fW 

33CS13 (2P513 5 1 5(551 ft 3C3 ®1 *lt3*3tf3 ft^3 *13 

frrt33 fc*tC3 (chance) I 2133 3t3l3 *l$33il£3 ^t* ^*13 
*wpwH3f|ifa C*^ *<f3 31t* 31 j C3 5(551 CT'SUl SWtf ®1 
>151513 2tftf3f35fl* ft 5(1 ®1 ®rt33t3« $13 fe’ftl C3^1 ~ 

i|^5|s ( Unit) S 

( 

5?«tn-ftafl5 C3 53 W 3'515 *31 *3, ®1 3^ C*t3-3l-C*l3 

3"PtC^ ; 0Q3? ^ i£)**-»13l^ 5**1 *lt£*It63t3 f333-331 I C*lt*, 
$f5, sf*. fN*l, WlSt®?, *t*1T 2F?f® C3-C*t3 1333^ i*)*"***’’! 
313^® 3C® *TfC3 I 2(t®1* 4*E*3 3tt* *BI*i>t ^3f*lll, 53*3 
31 m ; mm <&. hftfcreft* ®t3®3i 5t*re *m i ftftsi 

tfl3^C3F3 ftf®3 33t*t3 31 *tf33lt*t3 Q -1TC* 3E*1 

c3t* *J3* *31® 3tf3 ; ^3f*l^T^f53 3Salt'S 
3^3 33 I C*t3 C*l3 ^3ftt^I3 *1^51*1 *31 3l3 ; *l|.3t3 C*l3^fa 
31 3<«tt»ltm I C333, C*13 33tt3 "mi" *]& *ttU— ^ 3W33 
«J?p3 t 5313 « ft^ 6 C3^53 'SWC'R,- C3»3t%l ¥t^ 

¥C3, 3ftt® 3t3 3*13, 3t^C3 ^3 ^° ^1^1, f33tf?®, fts’HSM, 
^5(1 C6t3, HWfo C#f3P?1 pi fartft I ^ 33 hftt^J3 33^ 
C5t3^t3 V5*t 5ftt3 Ofl m ^^[5(^5^ i3f*fC^T3 3®1 





“>1!^” I lift CTO^ calafl atw *1^*1* fcaftlj at 

^«l a*TC*| fa C^iTO <4^ aftl TO ( CW, $>C*H 3faH ) al W\ 
3j 6&<51 ) ^1 f? 'StH £af“t&T®f»I aFS* ami atS I 
far*ia f%c*(^ facia facia fafit&ra ^ia a^a itca 5, i 

(W, ^|? »l"»(fV ^5 ittif&Hla itw *nwa ^ I ^^ 1 * 
CTO '■srapwitc^ TOTC^ft fta? TO fare 4TOR *RW| 

« I 

*tch TO ilia g <4** faa ami as®, fas TOjcto ft* 
w®;sa ai i afrtsaa foa afa i aa, TOisa croaiia 
c»ma cnsai scbs i c*iwwta m sal z* m**- 

<TCi ; TO, c<nfa »ito say a?StS ami $ca ^**TO to cac* i 
await fan to stew 3**t* a?TO «w*t3s aP'sfll 
sea i to scs iica ’Ftw^i ta as® ; Ga-cTO-car* at^i ata 

atft aUfffm ^113 fata TOOT itcaH I TO&1 fa* TO- 

+ 

sifafca afyf aa as* sca*ii i nn, 4*1*1 ai^tre tos 
ifaaia i TOsifaft fa *ac* 4itcn ? sft ifaaia w sUt 
^ aii «i«tr amca, hi. 4aft stales TO? sc* 4aft ^ 
aata ? ^san. “yrs” airs fa caiaria 0*1 *ito ifasi* ftcTO 
it*i sicsfaH; mfc “4**”-4a mm % atan TOar* 1 
TOta aa, “ciai” aais say ami to 1 bus* to cs 
*l*H ill* HI Ci >1*™ CTO stft Ht($ C*C1> TO I 

sts’ta ft Btfif&a c*t*ti fa ? sift TOi, n m ? ^sat? 
"caai” aw* Uafacfcia) mm 9 icaft fan to chssi 

tfRTOR I lift ^ §? 1 SS«I C«ft* C^WI 4 TO* toi 
« ^1 ^ 4jC?tWH I CT W ^1 TOW f^ca ^TOI- 

^ ^TWt^Hl • «?ca <TOJ*| c^cas^ TO (i|TO 
s^ii TOiwi iflTOa faaa«i ^ai*r is «tTO top anil 
^fB ^5 iqa? ^®ta i 2 twi^ %f 5 ni 5 l <fnr*r nwtw ar^ 
apai as^ix ca «TOwttfaF >iTOft ^car fnr® 

•flcani mfa atataa ifan c^itwa ?tr^ atw 



*8 


Wfo ; CTO ** <®te'c»! ^^»TI sn 

oictI *ii«r srt i wi % *»i sii, ai^ <m 

wfl w* *iroft ^*i«tw fwn **i qti i «ra, 

wnii^ ^fi *m f*w* «w* wi i* *f? ”f*ifo'®-^jfV > -c* 

i£i^?p *rn mi w ^^51 c*tt*wt»i s$m rot^i c^t«i«itsfi j 

CTO1, 4TOHI 3R®1 C¥'8«1 *fa ^1 TO 1*1^135 

«Wft <£S* $ i\V5)\ ^jpHM TO CTO- 

jrofrrv 5r Urts^s* *n i *ifirar*t ^1 c^it^r 

*1*OT% C3*t^^ ?F3l TO1 i 



( Classification ) l 

5’9 9«ll1-fqa5fW9 9t9-9l9l I 99 qt^-WltW 
*TC«r ijWflS 5’£9 CWW 55 C9 C995fq faql I 

fq^qsi *f?tw ^q-qffs 9®t9 i£ii»i cqasfqrc *w« q*c»tt99 
*£9 fq£'3 i Wsfa St*9C9ts|j 5C9 «imt«F=» 55 cq’ajfqc* 
99C9$ 9*91 49* 9*W 9*51 ! 5t$?t9 *f1<5t5, fa ifJVfa *tfat5 

<% 9E91 9?9fa<5 \l9t (.9*11 91 W*! If^fl 

*t£9t *f£^ 9^9 95 I 95 ft C*l% 5£*I9 9°sfa$ 9t9-95?qq 
4l£9t5R I 9SI5 t1«9l 9t5 ($9*1 I C$9*[ teH 9*9E<5 
5E9 ‘li^’-'Sfaca* fafa* C^C'S 9t«lE« 55 I fa 99E*t9 959(1 
»B1|5V5 •*£5E5 St9 ^*f£9^ ft»9 9*E9 C&9j:q9 959 « C2f%- 
fa»t9 i W9^99 s qtt**f*9i 4if3p5t9 ^£9 C9 99*9 
U)9*£9*9 9£9T ^E5*fr 9WU *ff959 •Tt'Wl 9t9 ®tt?9 C*9t 
*5 4^ cas%5 9C5I ; 49*9* l4\V%\ 5t9t5 9*$9 9E5J I C999, 

cufaqq cq*nc99 wt ctN cqtaft <®19 ^faf^a fq£*rt 
9f9B9 9fw *it9 31, W <5t5 9£9T^ 9t£* <3t9 9f959 I 

jrprq c*iwt*raft cart-fast^ i 
4*E9*5 hflKJ9 ft^9 9*£9 C^-f^tq I 4$ £9fafeT9Sf9E* 
W9*9l9t5 & c«to— 

( > ) C9-93f9E* 991 9t9 94*11-^99* ; «I15 
( * ) ca-'QfqEa* qqi 9 t 5 9^111-999*, ** 19 ti 9 * 9 ji 9 i 

C9fa, ^*t^lf9f1 fafrgl'Qfq 94 * 11-39 *; «lt9, 959, 

«r?fa Wftrefq 5’q qwi-jji* i c^tq cq*rq ww 94 * 11 - 39 * 
tefoh 9C9 9SE£sft C*%-fq*t**5l 5C9 I C^q-^Pffe C5E9 991 9ft 
^*q, f* 9lfl *f* q^99* C2t%9 I 5199* *tfa CTW S?l5tSf9Sf99 C«% 
fqsfa 9 f 9l 9t5—9H5tf*F3, *ti«T5tf^5 91 ^595tf9« I *«V«fq 
hlftlr '®Tt9t9 ^99 C5 C99Si9, C?£9 caf^-f^SH ^!915J 5E5 *fr? 1 

”■'»/■ -• 'r- 1 ?- r.c Wwi ^n<v«4 

LIBRARY & UL^uiku fiQflU. 



dft 55C35 5TO5 wiw 51C5 c3 C5^ktFF c*t^ 

cn%c® 03*33 c*\ f33C5 3$*i 3ft«r i e pr, C5ic35 to i 

csic53 3i$3 55® & csffi-ftTO *3>p— aitki « i 
uft %\ im 35 ®5rs? ^tcf • cw, fro atfc*. fTO 3K 
3K 333 <stffo; cto ca%s> 3 * 103 * 03*33 

ftt3 35W^ 3TO? ; <OT k5t53t9 31*31 3t3 3tC3* uft 
5$ C«%3 C3*t3&l3 31031^ C^F»H 3t5 511 I 0^3 35=1 5tC,3* C»ftf33* 
®5ft 3^*103* 3^133 305 3^** 531 355 55, *1 ^ 
®l5l3*tf|-fa3 513*03^ 43*3**f3C3* 03*31 55 CS|%5 

3C3J I CJ-fcjftfejtrfTO 3*5jt5 3T*5* *31 3l3 C3*f3 3305* ^ 
3305 3 ^E»1 C?51 C35 I 51^3 3?5T1 f53f03 3t3-5t#t3 CSfil-foTO 
333 ; f*3 3^ft fa3lC3 3^033 caffi-faTO «<3 >155 351 

c*3*rat3 ’f e t < rfa ^ cartl-f^w c35tw to cww 

CaJ^-fastM *t?5f ; f%l, ^<13 Casft-PtfBtM (flUtCT 

ft*#3 to c*wtw $1 *135 vn 311 

Gfc*»l &53t ( Tabulation ) S 

cfajtt 5t03* 3^5^ TOJ3 3l33*5 ; 3*®3t*, C3 33 *35J 3!*jft$ 50305 
TO 3031 C3J;$ 3® 3t3 33®l3 *110315315 5FtW 3tW C3jff 
5l5t% TO fto$ 55 I TO 3^3fa C3tfa* <55T*fa 3& TO =H 
CTO 3033 309 3*3*3 3*31 55 *sf33T* 33®I3 *ltC3t5J1t3 33133* 
Cll5»l bsft 3*3l3 $21 I *®33itC513 3*31*3 31515m C3t503 *103 
<$3J33 *11*103 ; ®1^ cfoJC3 Stffa ®5r«ft 5«5l *113*3* 3"3& 
® 35135 I *l5k C*m f33OT ^J<* ?It57i 3F5 *ttC3 ^tC33 
^lt5J1 5t^1 £foltSR cNjW I 
TO5 f*tC5l3l*n uq5i5 ®t3t3 C351 «tl5t®3 3tT5 3TO?^ C3t5f1 
3t5 1 ®C®5 31515 C351 353>t5 3i53t5 f¥ 45t f® I 

®t3l53 ^tTO «T53t5l 3tf% ® 3t«ftW 55 I C^3JC3 

C333 335JI 3ftm ▼fll 55 C33lf»I 3tT5 f3^3 55 C3fTO 3^1 
- 3t5C55 55 I 



c&vwfa* *t9i9 ^ cai%* «T*t **n 919 —* 9 * * *f&* i * 9 * 
<$9t* *|i* <4*ft*iq Ufafo *"*R* W : *31® frfa&J *TO 

w *f9t9f*p» *91 ^ *1 i «U9, sp* dfajt* «n^s *R9 

ftfafei **to ^*t i c*-*re i(?:«tT 

*OTtstg mu 'sttwfc *tf9&? *tt* fanifapit* i 

w— 

• ^a8krC*t f99tfc<5 ^*C99 99*~9K*lt?t*t 


99* 

^;— 

i 

3.«-'D • 

^•-oe j 

8«-4« 

««9 

C9i}| 

c*l^ 

*?9J1 

g*o goo 

^ 0 0 o 

B 

H 


B 

B 


m 

<$\ CT>9 CT »,••• C*lt*9 hf*!l7 fa C*f*fa ? 5f9l **I*^ *t*9, 
**2*$ f9C9 ^asir *ft* 49? 9t?*1- cm ! ^9t? *1^1 

9t?*i ctw fat* *Hf*, 9t9i "iS8ir.*f fa* *aft 49? *w *tfj 
stc?* c92* ^9* *29 42i?9 «c* ;*s9i *t* i *w«w. c?9fa ct 
**2*I9 99* 4* fa* *1 I cfe9jCT Csfll-fa*!* *91 fWt* 99* «?r; 
Vfrra 99* <2tt« 4*^ 992*9 mm c**i 4*^ 929 * cto, 
*« c*c* fas>9 vim 99* S5l2?9 c**i 9292s 4*^ *29 

49? *tw* *?*ji s* > oo ° i ^*29 c* **i four 

TOfa, c**f* ft*i« 4^ *9 9t®n9 c*t:*9 *t29i ftf«* frfafci 
*t 2 S— cw, “c**ti”, ‘'fosf, “£ 2*9 9 ®”, ‘«it?f <*rffa fate* 
ft*29 I 4$ *9 f9fe* c*t^ sft* 4^ cKw C9^ i 

«lfaf9^9f%13f*9 *tf»9 CT»9 V 2* *f929f i 1$ **t* 92*, frft&J- 
TO9 C92* tffCW* **&* *^*9 *1* *91 <21291** I 

99* * C*i*t1 *fa29fa|$ *29 §*299 cK* C92* *$* <$9*1 

fc59V*9l 9t9 (cfof*? * fl 4^ 992*19 9S *ft* d>9^ £®?t 
*91 *«9 1 C59J2*9 f*f29l*t*I1 C9C9 C919H 9t9 **lt9 HJ**- 

«f^9 f* f* ^9f»fl)*^ *1*« I 










CTO ftl* fwp 




1S88 C»f *t?K^f W 3 0*1*11— : TOtWEI 


"sH 
- C«Ti* 
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5 1-5 t 
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j "®l9 t 2 > t® I g® j s°° j i,i®° ' g« j 5g 5,1 ig 

^ Wtfe g«® j® 00 j >,®®° g,ooo j go* goo S ( 0 OO 

CTO ureft hf*|gTCT TO TO *lf? tfe^ ^ fe$fl T*1 *1 -3 
Caf%* ®IW1 TOT ®ltCT SlS'OT TtstW Wfm TO 

T^sfel <$«ti ’ilrofa® to 1 U% cafii-f^N ^n to fafe* 
frfrfej wt w *ifro*t t*i w 1 «*Ri frwtTOiT 
TtTO* TO t*1 k»i ^ ■$ suites, fro* stai * sTOr ftes, 
«m, *1 ^tftT cai% flu 1 iffrra frftej 

fro cfe^.b$#t w 1 — * 

cfe<^—^ * 

* fwtro* starch 




TO* TO 

*S?n 

3ifl | wife | 


mf\ 

wife 

TO* *1 fir c«t% 
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5° 1 15. 1 
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Wll *tfiT cat 8 !! 
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■ 11 
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vD8 

Wtfe 

IS* 
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1g 5>M 
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r 
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4 

w®tfa*i3 «!t^ 4$ wnit cS^ W* i 

ftw-fafafcpinfa* *nps*f 33f&3* *313 w 

C3 C^-fasW *31 53, $13$ ^*13 *TC3* ^tCi ft*'3 TO ci>3*[ 
«H3*1 I C$3 8 ! fa 33E«t3 523 $1 ^23* Wl ft $3 *C3 3131 
C^3^ £$*Tl *23 $!C?3 ^33, C1>3«3 fcsfl 53 C*t3 fa*t3 

jpr^i *1 ft[35 33t3t?:33 I C333, 3*1253 cHct 

( C5I ^ 8) nt 911 3t23 3^13 333 33133 ft»lt3 ; VtK 3tC3 
3t*3l2f2*1 C*!^ 33233 *$23fa 3232^ $13 f53t3 I 


0*3^—*1\ 8 

333 f$3U3 3$T-3^J1—3t**!lWrl, V»?« 
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fa* fl9i*F 5t3 ®l3f$ 3ft ^f3IW3 53 $)5’C3 if] 

33233 caffi-f*5ttf C*t3 3?f33l 523 31, $t3 ®?27 53$ fcsft 
*32$ 523 iff253 3$ 4*51 C^l 


d>3^—3 n 4 

V 35233 *3 33233 f»1$3 ^J-333Jl 
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$3fair«ft 3fw 3fi3lt*13 C313J 33 $t5’C3 <Jt23t«R «153l23 ft fan 
33233 CSffil-ftTO *3f 3$3 P 











(Array) % 

C*V[ foi W *ft5 *lfa$ W, WR 

‘Sfe’T MIC* iflWtWFII, Wfa-'TOWfftl TOJlftwt-fal TO 
M*fa* ^itfarn ^twiwt* ctwj to cTOi i fcwft* 
•mfai faro ■■$ w rh i *mji-ftror 

CTm^—®T* <b 
TOTOfo to TO i 
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C3tft“TOF5 (Class Interval): 

cs^-to* i*pR«tw ^ cw ca^ ©rofo 

catfa to TO ®ito siw *rfirow «frc^F i cfe^i 

^itnji cto w to ctajfa to cTO ftTO 

¥«« CTO C2t^5 «£}#lT TO fTO f»TO 

TO fl ! (TO, a^t ^ N t»W fitf* TO CTO fcTO 

c c 

TOW CTO TO*1 TO CTO <X, mtfw «aft 

fcftww TO*f»ft <sk cat^?r m-J '*&$$; Mk ©» 

*TCTO TO W^tW **»!!• xea — ^een* | ^5*U, CTO f?TO 



ca$%-*flsa 

ca oat^tefta ataj ^rtaa*ta$fa caa *i*totta ^tfkt?i attiau 
c^tatefto apiwca afaia *«tnit*rc atro aaj-fa^f»i w?*! 
ai m s i < f-*K*iji *a w asi aa**i ^faaj*. atto* faatiaa 

atfaql *a I <fl5 v -i£)-=5>^ c;sl%-'«rsa (class interval) fNitlWl 

<ua*i>i ^ ftwia} %naai wji aft iv *a « crt-^r 
***. '5im— 

._ Range 

» ! ~ 1+3-322 log N 

^ j j 

W»^«- >+ ^ ^(f ) • *“*"«* 

^amoi aa<® catft-Wl *ttwi atta to 
tot to «a ^«ton *ca i fc*fnr ca feTt^M faafl <to 
*ajlf3' Wa >• ^?t*a*l-a*«frl **\ *•• ; (to 
c^fit-^a *rft vs*; *j<-*rcarji aac*i •> fcw w»fi i cfea^ 
totata* f^rK^ caifciapf ^K— 

(>) Ca aa W cH« ^f^T5 ^OfCf StCfa ?rfr, a 6 vto 
«j4fa faaaa ftcatoty«ffri ?aTO 
(O atfa 'S ^c$a atata c^r-»i^ C*M Caajfa a$al 

5t^ a?to 9 aitf^ 

(«) faaa attofr (^Jtfircaa ) apw ata to a tot w 
^•ra to ifto at^rta-^atta cai<? a®pa 
(8) catfmwa ^faata wa toia - atfa « <3raa arca 
sFto-a^tti c?sai care *riw 

(«) *tfaat*t tot*ta m caFls( aiaata *pai am* «1 
3 *gfc<slta ai^ a*ai fcf£<® 

(&) tstc^ c^n$ m ( source ) fV «ftto c? sail ?aaaa 
(*») cfca# toft aca map^ toa; da^ <a*atacaa 
6i9 ai-f%f aji'tn < 2 tdNa <®i <afc cfca,taa anw ai $fc- 
caifcaren toi aa^ta 





*J*ffP5 (Derivative Table) s 

$*ral^»i?F itfm mt tef\ **i w i cfa*(4 

ipw 4$ c^ *ft^ «nw « 4^ orw ftra w& w* 
qM «J W S’CS *fff5 ; <®t* *15 C^C3 U Cfc*{ C«tC^F 

3$5f 4*fel cfe^ 4*R vfH w»R 55i 55 5ltf$ C5-»TC faWf 
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nswf 3®r5 *fop, *frt, <st5 W2/ 55 s «lfic^ f^£^ f w i 

*rftc«?i ftra cn c^[ fcsft ^Vt w stw 
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*iWi-'«fSra *^t* *&$ 

^t?l 5*! ‘COPT'S* ( ) 5J35t3 I C5f"l« «fclt«f 

*C5 CT cfa®t ^5 <5t£^ C*R ffalW 5»|1 55 ‘*f<5*F5r, 

W, f C5^ ( 5t5 ), 'W-Wf ^SJtft I 4* C5-C*fifrft 
*15®m ?F5l C5PRK^ fewij 5’*1 ^®l3t5 *mjt«f»IW 
455R <5ft5 C5tfc 5*J5 *1^1 5tW f$*F*l<5 $»Rl 5*51 R*T I 
CTO, %5 C5 ^ ) f^35 «*>, *»o « 

»fTO *£P5 >8 stfft W5i *3^1 StfipS 5£5£| I f5*f 5f£5 
C»lt5*5TO 5^5 ^ <5|5§ *f%5 *H^ 4$ Qfcf I »ITO* 
snft f¥ *ijn vt* C5t5fi *rt5 4 c«K5* i- f%i 
TO&1 fa TO, *J<K 4^-45 *115 fa 5tW CW1 

«1 C5M5 §*Tt5 4 C*fc* I C*T ^rr® C*fc»l tfft 3JI C&5** 

C*IW 4*fcl CTr^ aw*T«r ^5^ 5C5 I 





aw 'Q =itfrt *mn—*trotf (statt*) 



isii 

• 

1S11 

1S01 



itfft 


5Rl?t 

^*3 


143 **I 

4,111 

4jH.tr 

8,490S 

8,4 Str 

4,08S 

a,8is 

left* 8 

149,114 

149,18 8 

18>849 

14410 

11,otr49 

11,4911 

4 ©> 

li/>oi 

11,113 

1.0, tr84j 

11,S®1 

10,1549 

11,111 

■JO " 18 

1tr,498 « 

14 ,1lO 

*•,11* 

149,4 11 

11,410 

IS,o49l 

14 " is 

*10.44,^ | 

H,*18 

10,498 S 

11,8S49 

149,o8 0 

14 ( trSb- 

1® ” 18 

■50,14a ! 

1 18,1b1 

11,4598 

10,4 ®1 

149,014 

149,49 S4 

5 a ” is 

18,0059 

lO,trbO 

18,®11 

10,410 

14,85949 

18,114 

O® ” 08 

l*1«b- 

1 H,18l 

10,0149 

11,1491 

18,111 

11,81 0 

04 ” OS 

S,S81 

lr, 8tr8 

1 0^0'45 

tr,'1>4»0 

11,48b- 

1 ®,°J 4 

8 • "88 

lo.'jSb- 

3,49*1 

1 ®,®1 0 

S 411 

S,tr41 

V.4490 

84 ” 8S 

49,oV1 

4,1495 

49,081 

4, 1S1 

1 ,49 31 

49,4 trS 

4® ”48 

49 S11 

49,1 as 

1,®08 

49,1 0 1 

49,01.4 

4,04^ 

44 M 4® 

*,*14 

1,8S1 

1,331 

1,$1tr 

8,1449 

os*y 

49® 43 CA^ 

; 1,1498 

*,811 

tr,1«S 

tr,40i9 

1,14 0 

1,1o49 

CTtfe 

1,4^,° ol 

1,41,4,80 

1,491, ®*1 

1,40,149S 

1,*®,1«4 !l,49S,448 


c ^_^« ^ 

AW <"«pltEl *5$R 9 =Ittfo *f®*a1 fait*—' 


9 



isii 

1S11 

ISOI 


AW 














=if: 


sft: 

O 

eft* s 

lO’O 

18*0 

11*0 

10*1 

18*1 

14*S 

4 

» 

s 

IOV 

10*V 

18*1 

18'S 

>0'1 

11V 

1« 

77 

18 

11*1 

1 o’o 

11*8 

1«V 

11® 

11*1 

14 

* 

IS 

V4 

VD 

V8 

VI 

VS 

S‘8 

1° 

77 

18 

V4 

S ‘0 

IV 

b-V 

S'l 

S’tr 

14 

» 

IS 

S'® 

s -1 

VI 

VS 

V'5, 

VI 

Qo 

V 

03 

VO 

^■0 

Vo 

VO 

rs 

1*49 

04 

97 

^3S 

49 1 

449 

V8 


49’8 

4’S 

8® 

79 

88 

4,0 

49 'o 

49’1 

49-1 

4*4 

4® 

88 

99 

8S 

«V 

1 0-8 

o‘s 

O'4 

8’1 

O’S 

4® 

« 

48 

8*0 

8*8 

8*0 

8*8 

0*0 

O*^ 

44 

79 

as 

IV • 

1*4? 

IV 

1*1 

1*0 

10 

4s® 

4<^ c^f 

8’S 

4*4, 

4*1 

4*49 

4‘ ® 

«£> 4 

8*1 



c*n$ 

loo 

loo 

1 

loo 

1 1»® 

1®« 

1®® 





4$ q««fo 5*f*I3 ($5*1 I life cfe^ C?^ TO«r§ 
C5tW *fc? C5 HR-wfen* 'it ^C?? 5|*J*-5tfa*^ 

&H ; ^t*'® W* *R® CT « 5W5 ^5 C^5-C5C93 *«fl 
<rac»i c^cqm C5cs c*icw 55511$ cw nm c^ i m 
C^-CTC^f? *551 <*& C^ W\ *51 TBT ! 

cHw w 555rt5 ifintiSt to*, **5 «tc* (c*^ *mil- 
isfat*) c*l5 $*itra «f*tet« (^nt < ®) *rf5«t* to ftc® 

*5 I 555Jt<sfa C«tt* TO 5* fMilll *fo ^t5tC53 

m q\l* 4$ **tfc C*55l, $*[ 4* TO«t3 I 

fife* <4 to **tf*t* 5 *«ijH nfie fsrcrt *r* i 

£|tf5J*&to TOJ 5)13515 ^ S'OT 4m* 4*E*?I 

«rcc»t 51 *t?^5 <51^ **«!’t® i 51 cm c&to c*r^rt=i sores 

5(1*1 *tw *$8fqTO C5*. fflffil* *t^5 C<K* 51TO | 


C5* ^5l5lC55 Wt< 

r-*tTOrf f ^^>8^-8‘t 

515 

<£*5*571 

v£)f£t5 

^V,V8^4V 

C5 

vi« 

f? 


fflt^ 

>%b*,8tr8 

TOfe 

*0>*,*H» 

CTl^M 


*l&1*5 


5C*55 


f^CTO 

■Jl.Vfcaa* 

*1*5tft 

*■■ *»,*V8a c 

C*3flrt5l 

>tr,» < J , S>fc‘l 

5l$5 

^b',‘)^,»Vl i 


CM&— **VO ( tM** 


*fl? - 


^V8,t»]tta 4 



nfc to? cw «it*i?i *nf? c? w* ^tr^r 

C5f ftotoil? ^tWI ^ 4lfo SftFI ?ft 

*TOto-»K«tI* C5f ?tjf? ?’3 W« ?S®ft C5^f *t«itn *t*l 
^ ^tC>T CTtfe O0,«M«afcl C5«F ?<5, C?^ *IW|Jt$ 

V 9 ! *t$ I ?*11 m C?, *lt«1 ?t? ??M? C?ft* C«fC*— 

^-r??( = ’^5; C?«ltW» ??5I ??$? 

WF f^It»l? £<f% 

*tlE* “*1?” *'*! <3f?^ ; *fi?, 

W $? M tol <K? ?Jffr? 'afSifo 
CNtfe qttJI I 

c?^-'® ^ ^ mm c?.to i mwi ?I1F *?1 ** 

'eift w*' ?i ‘aft ?s>e3’ ?i ‘aft w*i $wc?' teitfo toe? I 

C^I WSI? <Hl SC? <51 fift? J TO fa£? gfaf SC? 

<y? i cm Wtil ?1 ?*JSI? ?JV *?] 

S? aft I CW ?V1C? ?<5 ft® «f«!C$ ( ?1 ) $fc?s 

“s?” ?c?, *i1s c?s ?vic?? C?1T> C«lt^^lw ”*H B SC? ft? 

*?1 5? aft ?SC3 f?f ?1 3|ISt?f | 

c?t§ c*itw?n 

'smut >»®*CT ft® CTt& a-5/M,b-a», 'aft?, ^ ^ 
CTtfe c*its*rc?iji to '58,»‘),«v g e; $ts’c*i sfsrasftt? *?i 
ft® 

"5 # • 0 XZ'i.Vt. b-s# 

----— «■**»•:>* 

'a8 Sf,estooo 
• ’ ’ 

c*fc ?ft s* ww effete* <Bft| i 

cw aft wti ^8 *vd ??rt? cecs aft ^t? < 

'OS'S ^ «fW¥ TOCTWt? ^ft?l *?l 





ftfinr mfa ^ s 

4*fel TOJt3 »IOT <4*^1 TOJt3 $»Rl3 3t33l3 39 oft* 
tflCTW *31 *3 ; tfWft, *t3t3, C3ft«t* Cliff'S 7 ! TO ^»R1 
*3l *3 | CTO, 4*1>1 mm TOt3C* *t3 4*^1 TO? 
m^\im TO ^1 *31 5W; ^31, 4* 3W33 Wll33 
TO ^13 4* 3VH33 «TO*t03 IfTCl *31 W! | *|*fTO 
Qfajfc 33, y*\ C^S STttFTNt? *tW *lttfll ^TOI STO 
31 C3 (aft*^? TO (aft'8)*-<43 **Ht3 *fe»fc TO 

—>--43 TO ^ -43 S»Hl I 33 *131*1 C3ft*3 ifo*#* 
*3> $3* « 

3’^5 <1ft3 ; 9t3 3131 4*l>1 *t3*l TO C3 $3\5 *fa®3 *tat3^ 
f*| *tf33^3 TO3 «ft*£3 I 4*^1 StftTO fTO *<3tft C3t*1 
TO«r TO I TONftii **l 331 3t* I 
TO *C3 *11 3t3 3|fift3 f* 3*31 TO5 

TO *31 3tWf C3 TO3 *13 3$?3 «R-«|fa *3*11 fcvfliR C3tf^ 
KTO 1 fe**ltlR 3t5t3 *t3«| 4 St’S *1113 C3 ^3^3 Wltft 
3T3*t3*3t3 93> *3*11 *ftl TOi C3^ j W1, ifl'Q TO TO 
C3 5t^ TOTt3 TO£§ I W, *1^33% TOT 

ft*i <2t%3 a-«ft stw* ^w*sft^ *t* 3* *aaj, a 
>13 *rfro *1* *3 slam fcvitwl? f*f*rl3 3tc*-*aft i 
4«ft 3|Tf *(* ^*|t**-*l3 ^**1*1 *3te ^3, 

WflfS&ji 43* 6t^ 3fTO3 TOrfc ^ *W*ll3 

TOT *131 TO 43* <7^*27 b*)§ (Wfa C3ft«ft 
C3ft«-3 tfRft TO C3 5 ! I ^53t<, C3fts 
*tfctWt3^ *tf33#3 *31$ *HC3 | 

C3ft*3 *lf33&1 CWI f* ^TO TO ? fTO TO C3, C*ft 4*t*3 



fife* TO«t? 8* 

*1 TO TOt* tocs. Wl 

« 

^tfcrcTO^ =n faf starts *rfii^a[ tocs i TOtw:* 

TO*i «roftr*fc *iPto wc*$ *ct *fti to TO to 
*ffW TO GWPB TO, WPf TO TO 

c=i«5t TO; «w ^ TOTOs *J<t* c^rf*t^s fipr 
TO fro, TO* TO TO* ^1 TO Of<11 ISKTOR I 
•ffOTi * *tfa*re fafa^j* ^to §*t* f% 

*tTO fcmi fro qft $6t f*f^* wrtiH fgiro $»ri 
to otto 5t^, <stTO <$$$ TOirtai* <4^ to-*r!N 
( age-group) C*rfcTO* ^*TC1 C^TTO TO, $1 =^Fl fa 
TO =11 ; C*=R1, TCfttEW TOT f%f^5*T **OI* TOlt5 faf®* 
«IITO *ltn I TOt* 3551 TO&C* CTO *1 ?f$*t-i£l*^- 

f*f«& o[tfe *rcftra *ifl«p5 $3 1 opr, *f> TOtor* 
^ffl* f*m $3 CT, *TO* TOJ TOto-iftfo c^to ^ TOck, 
TO’OT TOtOT* ^ fiW&TC^ C«fc* 0T*05 TO ; 4WTOS, 

c?to to c* ^'St «rc-*i=$* tot ^t^rtro^fa c*tro 

fTO—uafel *R *R TO^ TO* TO 51^1 TO OTTO to j ftShro, 
wt 8 R-*n 1&* <£*Ht* TO I** 01301* TO1 CTO5 fV=fl =11 C?C<f, 

«rtTO to 4**taf TOtTOft*t^ TOt** ohoi* *tf*TO fa TO* 
*lfat* faTO ( to ?:c<ra fro TOrfaorft* cto fs*t* m 
*tt«*i *t* =ii) 1 r<K $*rito ^tcrosit* *® c*fae faw 

^*05 fat* ‘IR* « We* dPHTO* 9R1^1 3**05 TO *t05 
TOTOlf*** **t*i fa^I TOt¥ •ft'851 TO l 
TOfirtw TO *TO* «19 *JW* **1 **— 

( >) iff® ( orf®.) 

( *) wti. (’ftfa*1=0 
(*) to % (^f* c t*lt>fa «(TtTO*®f ) 

( b ) $i$ (^ri^tniBf) 

OlTOt« ^ ^TtC^» TO CT«f»1 

^ri fn =n 1 



8% ’Wfl-frostora m1?ti 

• 

c*rt^ cststtn jptftfa* Swtw-ftfai cafll \ <$i* 

s*ts «ito ?si *$ $ss tin's. fst^*t to *ic®s sttfcsn i ®cs 
S*tC$S $S ( %S ) Sf? & St 'SCStffa $S ®tS , t*t cst®.-«*cs ^ si 
STOttS^ I 3TtKt9«E S^S W 'BtfSSl Sf*l 'lit'? 'Bits’ fa <5 t<P s^fv 
fa ‘*f® fcwer w 'qtssl ‘cst®M W si ’cst®t*i sftr si 

*CSt®t*f &W* S'Stl sfa I S'StS Sfa CTt®t*l CS*S1%3 Slf^ 'BtfS 

( 

®% fefal ,* 4 S^fS CS oqfet^ *’»I c^st?ts wfa ^ts, 

CS*Stst StSlSS®: ^ 'Bits TO I C**tfl *tfSStC?S SCSI 
bt, U, «0 cij^ ^BR SStTO sfa *, 8, *, «« TOStS^ 
stales sts to, ®t*’c*i s*rt sts cs slstsS®: c^si^t sts to « 

SPtSStSSl St#ft® I CS!® s fs^itSS -fSl SS SSCS <$® S^ 
*S Si I StStSS®’ S*STl"fS®t'S S^f fkf'n CSt®. fstfos 
TO ss si, cstfrfe&t cst®.cnc*& s^t®? rc*i sts i / 

cst®. ftttort* m c^ss s? ^ cs^ssi sts? i ^ cfes s w orsfa 
CS, *«* VC® ** CS C«t*?t ®tS^ ^StSSS-S^Jl sststs CS^t ; 

i 

^®St* «l& GSfefrST SCSJ§ CSt®. *ft'8*1 SICS | ^ C3St% SSjfa^ 
rs *S H)S? CS^tCS^ CSlFtsft ®tcs cst®. SC* SSI 'Sts I 
C«tSt-fS®M fas ^C* CSt®o9 fas fas tvs 'ttCS I i£)^ 
C1>S.C*S ^*tS fs® S TO £®ft TO SCSC1 cfo*l S* fc, c^s^ 

S* » 'S CSS^ S® > | cfcs\» « ci>s* *«-<OT CIjS* 

Vr C'SCS 5 '5lt2Tt?t I cat^t-Wl ^fal *C* CSt®„WS SSB. ; 

«ItS, catst-^s lr *||S1 SC* CSR tt?ts *Vi* } C2f^t-«T5S 

fsfas scs s^ c«tfl-fs®t* s^n stcs, cste.-'s ^ s^t^rtrs 

sjtsrcsi lijsp^ cstt csc^f c^%-fsW ^pitnr fafas cst's. 

«. 

’tt'SSl S^S I fetft^SCSS S’SJt 'tfafs'5 sc^. 4^ sfa*I CWS1 
CSS ; ^St^tC*tS mj\ SC^ C S^S 'SfalPt SS1< CSfa. < tt'8Sl 

esc® ^rtcs i ° 

CSt® N fs*fcsS 'Bits I^S 5 ^'Tts s ,¥ l (grouping process) I 



8© 


cm, 

#lC5 Cf'SSl S’*! I «WTO, fcflSH-SjfW am- 

cartel ^\ SWf ; ^ft 9 !?!, 4S 

St* to # C«rP0-C*rt?1 ’l 5 !^ TO1 STO I 'StS’l*, 

f%W1 ^W ^Wt$<!«i *wfa% *St SOICS j «ttC°f -fl^F 5W*3 

fcstwft «it? to ^ ^ *m *wfa% oti i 

W &?tW1 St? to fowl TO ^WtSS*! *wtoi **1 
scscs i oti«r *Z7\ StWl ^?tS**l ^fcsf TO'B SW i 
«trei* <rft*m *iw sw <to c*itsj»t i 


c*f% 


C^ 3* >8 
^?m*l 





88 


*f^Tl «* «rl * t 


) C«fC*F C*T*lf| CT <?rt<5 N WOS ** ^ 33 
>8 ; CVT31, tilt 5^3 3^ ^ S 8# l jy*|t-4 

'iO ; J^, "i8 « ■>* ; 5t^^j ^ f 'S lo tfj^ 

'S ^8 ! 'qsfH— * 

*>«*p6tfa^ $nitf «3t* 

> 8 - >, s „ 

^ » 

s 

« n * » 

^®3t ? cm 3lt^ C3 ■S'O C«f^ ftc<g C*>t^ i 

’tfares TOws c«rte N fa«f?i m Trt i 

/«= CT Gsflfcs.CTt^ «fa 

/, = C3 carers c*rte v ^ic^ C2f^ 

j z = C3 caflfc® CTT^ <5t3 ^*1133 osflfo 

z= C2t%-'»l$3 *3, 

t 

Wpt— 

/ 2 

C3l^=/+ —r-T7 — Xt 
J 2 +/1 

^ brt*i qfa *t ^3i afCTt’t *31 3t* 

CTt®.-*«*+ 8 ^ + -~- x *«***»«CTtfcftJt I 

C3t^ 3J3StE<!3 t 

v c 

(*) cm <ti 

( *) fof*l feftWI ( extreme ) C*t3**f 3Ttft$ 

« • 

*m 31 i 3W3W* *tc* w Wi^* ?13 *p^n 3tc% wr 
3fa CTtfei fet^i 3t3 to 313 «t^ cm^ w« 

*3 31, fal 8f5 *3 





81 

(*l) fwa fata fa$ «rffl < 2 tCKtsf=! 

fa ai, cnsfa *ta fc*i vfo fa ai i ^laroa atata*t c»itpw 
a*"t* faaa^a apRts Bfa wf«*r*wa aata c*H atcafaw fa =fl 

wr c^rfas?) ^faai vu|— 

( a* ) T’lfc Wl f%^ nteal ata al 

(*r) aataa srca cars. ftriii ^ais ata ai 
(5t) tffspata atftaf casais w fq sri 

(a) aaa are caaa ^ c<tta* c*itfe fHra«t *ai afa, cat®. caca* 
qrt a^ai afa al i are ^ia * fetan ?ta fcq *••• cairea 
CTtfe «ita fwf wofefaij f<pi af? aat fa ca cat®. f'a 
* Stan asif *re $1 care cat$ <ata fa<a *ai ata ai 

*T«0?rt (Median) l 

aarats faat^aa* matsata *& amta ap^i fa i ^iM 
at*t *a$atst ^?i to ,*rt€rft*T atartft sit'll 
fca “war i caaa aa, arewa catena aafapea eft: 8^, 
ef^s «fip: ife, «fr: b^:, b^:, <t% s»^:, >s «fips i 

&rei *waiit aa aa at^rtre afeara cala^a ^«i ^f?ta 
«f%: v$i ; asff’re^ ^ arfasfaa aaiat ii$ta tfa 5 : 
cata^asfaa &bsi f’a (o&fa: 8$: + i ) = «f%: n^^si 

g^af*. c*rai alc^ ca, “a$” ^a? “war & ^ ai f’re 

atta, ^ca ^^a^ ana anstaaflt fa i alfaa awi farei? 
ai fca af? ;srts **, Wre’atrea affa $5t* a^ fact aaiai % 
a^are fa i caaa aa, a^ata fta aateca—>n«, * N , *i», *«•, « v 
««•, s N « c>;; <fiarca atcafa ^aifa ft«i ^ii« « o N ; ^ §5ta 

^ f ; c«i liia? ^ f'»i aarai i ‘fspe^tea 18 ?!- 

cfca^aa »w caca? aaiai fa^taa ^a^ fc^i ^a $$ 
^a»iaa a^ac^ fa i ato <aa^l c^tff^a— 



*l 0 N«!J1-fa53tOT ^ <5f1 ? * 


9b 


TOift* *\n 


TOtft* *tt* 



(&i*t*) 

If* TO1 


8v 

\ 

C1« 

■ vaa^ 

l r 


b \ 

« 

*vaa^ 




* » 

^e'aa^ 

*<£ 

• 


« 

^a’aa^ 



*°\ 

« 

=to'aa^ 

a 

N" "5<^ 

* 9 \ 

J3 

*V»a^ 

■) • 

2 ^ 

* b \ 

33 

voyaa^ 

** 

= 'bv» 

«*\ 

1) 

o<raa^ 

i 



33 

-©a'aa^ 

i 



■>**> 


4<rtW « fc?tW ftwft, *l<OTl caf^ qH ^ 

*ltrt*ttfPl I «f#, *w*l1 f^fatui s?g ^1 *i?i 1 ca%[ 

•^3*1 q'ft C<ti^ sitC^ ffC^ <5f3f*R $|e 6> | <2MJj\;2f%3 

*IH va» &t*1 cm wt fasto cai'fa b-v wi 

' • 

c?*ffis , ®rt 5 i?l ^r<* wh mw i ^ 

c’tcw (>**-*)- -i'ivism ^ i f^ ca%« ^s? ^toi 
^feapj ^fri cat%3 ^*$1 

{v + Kbr) ^ S l e lt? HZW TO *H CTO I tfftTO ^3 cat% 
«jfoaro *to win to to m *»> «r wro . ^ 

G& «lf«3R Wit* TO Stt tOSR Sf^t^ 

(b + *b + U + *» ) I ^t* ^ cafllfl it** TO^ 1t*W 

**>W If.* I <311 fol ca% TO *lt**1 <1Hft *>BR *f* • 
to** Bftf 02t%i (^rtj*r?r «u* ^ cire :>a*aa N fc<5*) 
%»to sfcs* iw *t<* c*tiit «»«n ,if*-nui «iff ** i 
OTJ ¥ caftl TO 1f*-TOI WtTOtC* *rf**jfa *W CTOl 
TOf ; <3ft *TO If* 1t*l* Catft-TOl** y\ Wf* TO ; 


?m\ 


8*1 

cart-^nr ifUtCT F»l 8 ; 8-0JI ,V $’*! *8 | «F5<m, C?*tfs 

C^ C*f% TO CSfa ‘8 ^f%3M 

^ TOTl *tt«Sl «»* I Wfl WPI *Wl—( >*> + '8) 

-•)«.• 81 w*?i ^ vn rhr— 

(>) «sww osfct'sfare fawfcwt ntsfts— 

( * ) wife * fww w w ; 

*rti< & toi* ^?t«i «*iTO— 

( « ) C3<Tt C*fc* ^ TO *t**ra CH%$f*ra ^WW-aiMfJI 

c*w to wi *Wra m ct cate jmiistI «Hto v\n 
^fssl *ft«3l m— 

(e) <£nta to cw^rc^ to c^ wf*i fcwtroi* 
cto*1 toc^ ®U »iar vs«f»i fc?TOM 
cm f*E*l CTftVJ ^ N 2 «1 c^itfe ^Wte<J«i *KHjfa 

(J ) ^V»tM c^ fciriwi-wfl c*iq«r s>tc* wto to 

C* ’ItTO C^ C$% fa*— 

(*») c*r wt •tt'ejl (jm ^artw ««t V c#^<i 

fas— 

O ) CT C«ta qqrel «!1TO «ts *tarl* *rc* c^t«t ^3 

HfW •fl'S’Sl i lift to wn i 

^ *W Stf«IW* *H*tHJ« W*(1 fafft*! V) Tfa— 

qfr / =c*r c«t%<3 w*i1 ^rtn c*ft C3sf% TO1 ^1 %i 

r, = w*ii’ o rcf*i'$ cetera &&$*( ^tarn % c*nfc &rte*i- 
TOJI 

r 2 =nyv\-7\m* 5Tt^ % *rtj* CTtfc forlTOI- 

»IW1 

i -C 3 St%:W 

-CTtfcfc?tW-»r«ffl •» V, <5l*’C*l 

> N 

2~ r * 

wi=/ +--~x* 

r, — r a 





JR 'xt-CS tffclM TOOT *rt— 

feO — «5^ 

7(«T«1 = '5«* + --X 8 

tO — ^ 

* * 

= ■J’is + - X 8 = ‘J'Ss -)- 

^ o c 

= ^»+*8 = ^» 8 

( * ) cut^ «ic*W fMim to *t* 

( n) fow s>vrt^rc*fa mre c^ c*r^il qfa m fora 
WH1, cqtro* cottas 

( sf ) ffoltOT* fog* Tfo =rl C 5 ! »IOT* 'StfOTtB^Tfa 

«w«ii ^‘iwi *\\v\ i ft^a *tfon*r to 

; fo* iffafaTOf^ t£|^FF»i TOft 

1 « 

(q) ^ to* ^rtewfa «rt=»i sot' 

fro ^fro ^1— 

( * ) 9ft9| 5|C^ TO* *RWf CTO stiftlTO tflfaRt* fsftfiM 

TO TO ^ 

* 

(^) ^ sot wsi «rto TO$a src to 

(sf) ^tswfa *w1Ni s’ot stoi fato sa 5H 





(Arithmetic Average): 

4*fel caflteSra c*rtn to c*tfe caflMRnrl ta 
W fc*& nt^l *t* “TOs'i n®” i *it«rtvi *i* TO* 

$ 4tm~ ('j ) n® 8 ( => ) Wjfiftfe I Btftft 

ntC*3 WTO >, <t, j»'« n «, TOt*1 $ *11*9% 

n® iW tt*frc— 

^ + <t + ^ 

8 8 

«w^T.W ctoI «tTO w n^ ft*n«i to« 
to *’c* nr? i fas, w, cntc** to—***** 

sU'ojton 'BJtH **£* ^o#o^ few j <5fl3, *t*) e TO* 4JT5IW* 

^t* **t* 'D«««s s few I croTO* n<? w* froi **c® \ , i9\ ) 

^ 00 0 S TO feW C*ffi fTO * fttl ®W **£*! 5ftg *ft* *| J 

few* wb ot§ ;—* ^ ^ ?ro w* to ; 
¥51% fefat* W*’?R | C^ft, 0 «o« N few* to 
*mc* « i *wfc, n® fro* **ro to **ro to— 

*••• xH' 8, ° i x« , 

- 4 -- — — -^o.^ feW I 

w* ftei c* n® ftWI *31 *3 ®tc* *9fl *3 

'®* 5 *f*f*lfe n® (Weighted Average) 1 *** nr? fitrsi* 

iWt* nts <«**f*fe *tiit3, to to ** i ^ ^i «*wfi* 

?*t *ffe TOro <a*^s*f s* TOcn <?raf»i* tpnn^fe **1 
*31 **, «fl*R *TO* Ct*1C** f# c*1*-^*f*3 'sSrt-TO 
TOC* lift TO—U-A, *M<A, U y *V», *8lj*, 



*r *ri ^ n 


>4M«, 5 v^«, it*/* 's ui® i < c*«n ?tts§ cRrtrw w s&M'M 
^t<rt¥ *®TOj c»rr^— 

. **>• 

’t'5 W?— — —«^ v 

■> • 

*W*\ CTH TO ^ ( composite ) *tf *tt«H 

c?r® ntc? i 

*J\ 


mn 

CTf^'»T ^t*Tft*, v 
{*\if fet*1) 

*11*1 

(*w few) 

4fst»i *8* 

> 5 0,Ob' 

'SJtlfa'sl , 8’5» 

•>0*,*o 

C 5 ! 

',5 4,00 

=rcw „ 

^OO^b- 

^ „ 


few* „ 

VO'S,4* 

ffift „ 

^b-,VO 

„ 

■500,44 

^ „ 

‘>'-1)0,«0 

c*?m\%\ „ 

■>00.48 * 

c’ic'frra 

■>'0^ > S‘i 

qt£ 

■>00,»8 


r~ , . < 'i4'554^9b' _ • 

■>^. 


iS 

(*t*) 

*tropi >rfcitr*v 


'•It? 

( > ) 

^ mm 

««Wl 

[<>)*(*)] 

o.\ 

■> •• 

O,o o * 

««l\ 

8^ 

< 

^4,*®1 

84\ 

4U1 

$%,lrfc4 

CD 

«r 

s 

8V® 

, *«,®8® 


V® 

8,^<»® 


4 ^ * 

'i,® • ® 

c^t^ — 

i 

*_ U,*n 

9te o= — . -4vs>^ 

1 


40 bO 





TOfer, (o (>) m Jiwteft 

fro trt to, w*r*f»ra • crow*, c*rfi» ^t-»iwiji fro 
TO to *rtsi1 cro *W i cTO cTO c*pcaj cfcw a *n 
TO *tt'«li TO iflTOTO W'Sfll «iic* ct »iftTOw ’t'? 

fowl toto s'cs *tc^, cto^i, ■5t'? fa**M to® ^’cq c*r TO’ 
«TtTOR ®1 CTOWB^ *tt^1 TO 5*1 I 

cron *t^— 

toHt* W 


TO* 

tow to c*toe* 

\ S «><98 



tr 

8 *-88 

> 0 

88-83 

8b- 

to-* 8 

^»t 

«t-«3 

1 

i 8*o-'5s8 

8 

'Sit-^3 

• 

o 

1«-18 


, 



TO*1 ^5 3TO9 5Wfl C*TOtSi. «, Wfo 

w toi ctoi^, ®ttw* ^ <$to <3&?& ; 

CVR, *»«R CTOC^ 8° C«!C^ S8«jq^ faTO TO9, 8bTO C*tnc^ 
8 « 8a^ wi, ^Jtf«r i starai W m euro* 

«fRl TO*-^ —-csft'Q C«tW ; $£*§♦ TO^l 

cro TO-^ti 

CTtfe CTOt^ C*fcl> TO TOt^ ( lift CSft'SS 

‘TO TO TO1 ) I *TO5, ’^^TOTO ®r^ Wl* C^*l 
C$l£* TO TOl «KTOR I'M •ft 5 ® 1 ^ TO TOI* 
J^e? fc*ft* *|tC§ I $T3!*1 >W9I C*l1& TO TO* C1TO 





?3¥t3 i c*itfc 'iwtsm ^$3 j^«(j ^o^c’tmtis 

8 • C3C3* 88133 f^83 ;• C*UB Itai-^'s^lrt^ W33 f®^$3 
^ •W'S 3H>C3 I 4 ^ WSR C*I11» 3>^$ 3^3 

c*\m% 3*ic$ ^1 *fi3ws, ^\m 3*ic«‘*rifit C 3 . ^ 

C*lt5 *W 3t<K3 ( i* Xb« ) =lrot 43* ( W X 88 ) =trtro3 

y '®|^ft < >, bo 03 C3*t! <5j-{3 trb-o^ ^3} | go 8843 

^3 333 333 C*iC3C^ *•*&, 4 *R 3 tf 5 *ftC 3 C 3 f 3 *t 

^3 £fTSJC3^ C*tt3^ 80 <W 1 SJC^J^ 8 8 , ,^31, 8 * 

C^ 8843 *K3J «11t^ ®Uif3Wl| ^$3t°s, 4^ \**R 

^ CTO§> *|1 ^Tt33l ^tfi( C3 $tC»T 3 c*I11> 

^3 *K*tt 1 w« c3C^ b-b -03 f %^3 ’frrftf I 4 *R 3 f? 3 t 3 
C^«31 3t3 C3 80 c^i4 : 8843 3 C 3 J *T*fl5F®tt3 *(f33Jt3 

^3^8 0^8 843^*1^, 8«3F 80-88 C2I%3 ^ 331 

C3i?5 *ttt3 I 4 ^ ^ 313, 3*11 313 C3 *oS^ ^-fgf c’ 5 ?'^ 333 

C*tCI^ (8^^.)^8« | 4^- ^3 §*f3 ftv»3 C^Bfc"* 

^^»tt3 C*I31 313— 


*131^13 SJ33 


=W3 


m-wn 

(»«) x (/) 


(»0 

if) 

*•-08 
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— — ___ _ 
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<88 

O4-0S» 
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*»*> 

80-88 

83 

*• 

b-Bo 

8«-8S 

81 

& 


fto-fiS 

<* 

*<£ 

*Hro 

ttfi-aa 

<1 

« 
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* was 

^»o-<s»8 

'is* 

8 

*8b- 

M-'ba 

'tol 



1»-*)8 

n 

« 'ii 
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S'is'O'is 
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e. 



STM* 6 ! 


etc* fasti ctrt «ww csfli- 
*raflnr w-fa^ w *) fa's to iiw *j«d-f^- 

*! ? 1Tl f?W '©*1 TO (tn f) «3«t?*I$}pT cift TO C*ltt> 

(/) fro «w ttsii to t* i 

ttmrs ttw t* fasti ^?n its ^ftfas ^as i«— 
if* 

• r ia - l 2> ^3.'■*•*« CStlftS fife* ^•ft^SI-l'tTt 

^v-CTtfcfewtwi-Ktri **, «i^’c?i— 


tfofai t$ 


1 +- v 2 “I” '^3.'^Vi 

7\T~ — 


«l<f% JfWf, it: 5{<5 = - ^ 

L 2 ( ^fa*t> fat.n )» cstii*«i cit^tts ] 

•% 

ctOTs w licit ci fcftro fasf$ ^1 ctrc ^ 

tt$—■jr 1 «**|kA, X<1 • ^b'|«y / o, X 3 

■>» ~ 


= **> 


iii^ ^ ctt^ tt^ ci, ititil ctc^F < 2 tc$r* csfitfl 

H Iffesi ci*f*i citt *m ( it lift* ) *rft ^ i 

tfw, x-m iti ittapw— 

>., •>*, >1, b"t, *% t{, *lr,V9-.fafc 1*1 1ft, ^Ct— 

. 'ZX $,\r\r _ r> 

tf- “i\r* J V'“ ^ 





48 


«rt ^ *r 


04* — !i • •« + *,4> 

045 — 'i 45 •* -j- ^ 0 
049- ^ =» + -,; 5* 

049 — VC = — 8S> 

04* — 49^ = — O’; 

049 — C* = - V4» 

04s- -ib- == +^b- 
04*—;>OsBa-f •io 

+ cS4> 

- 549 

• ( ’l® ) 


fff W9 fatfr*t *9919 «RT w b zu a , U'.. .7|C^9 

*91 *9, 


wfififc ** - - 1 * 1 + 

W-^ + W^+W^ . '7V n > 


2 iv x 
2w 


Cl>9 •?* ’iS-ifl 2 (wx ) = c 49049 


W 2 (w) = iV=-i^o 


2 m 

"AT" 


^Wf, *t¥“ 


€49049 

y^o 


8C’W 


^f 9 wi *t* Winn s 

>rcfa« §°tt:9«t* fwii *9ro ^w— 

(i) C^-C^Ft 5 ? WTCV 9CT 99 

(0 »iwi mw «tm* cafit-»iwirt9 9jf$art ( OTfeonft ) 
*9—C9l*t 'S f9C9tl»W C99 1^* v 6^ 9ft* 

(o) ^j|%aR'®t»i <*N *ra c*itj> caflf-jmjl froi ww ft's 
(8) ft^5 C9W ft« *f?F5 *fC$9 9IW I **i 91 *rt'S91 

C*W (Tlfcfc t *1 «I9*« *!* I 

*sft fe*lft9 *T? fMS99 $\15 9Jt9fl *91 fE9£f— 







fcftfRI 

*rs 

^ ^r|%3JR 

g ®S 

|ot 

+» 

gi* 

g«® 

+ X 

8M 

goo 

— «t 

8»V 

goo 

— * 

BS® 

goo 

— ■> O 

83>* 

• 

goo 

— hr 

+ O 

— 8g 

— ^8 


— > 8 -+- ^ ■= — 8 

«C5i£)^, i2f$K5 5t^§ — «•• + ( — 8) = 8 S^j 

ct5f[ cw ’rcfas §*\ fra w to*M **c® z’w 

f%f5I ^5>*ffa R^WR 5C^I— 

(•>) « 2 Wct wtrefiiw o$ T ti ^ift. *r?f *R Rfiroft ^n rW* 

(^) <2fc®j* cai^r w-f^to 

(«)" tfffa RtVUtfa C*R C*f% W-toj* *fl|®*t* RIR « 

(8) C^-TOT QT* «TC* C«K* «IOTPF C«tfa R«J-to* 

Rjftow ft Jlffl'S ; C* C2t% ^ ^FIRI 

**1 *I«5 C5J^fa ^lf33R *CT ^ frF ftc^ 

C2t% (-■>) <8 f^ fc*fora cst% ^jfcaro sct 

(+•5) I OJ^VtCT ^ftl^ 5|? C«lE^ ^ TO Rt?H, RjtoTO 

flR V9 c^l I 

(t) strain caf% rjFmfw csf%ff totm-®mj1 to trt **; 
cw-tow to qp jfrf cr*A ** 

(*) tiwrt ^ Wr wrrurfR «t«r w (ftR*tfro ^tft) 

(i) cr# ^rmn^r^^m to ®t*t 

00 <5|5t?Rre caffi-W to ^ ^ 



(Ms TOW-fiwfeTO * 

(») t£j^ CT1«1 ^ ( fta*tf®!<5 ^Vlft) I 

*rc»i «i^b st<$ 

^fera fc?twi stfaNtfet ^mji ?iro i *w mn & 

?lf^3R fStfnra *ph csfflt-^rcnra «f*IW^ T5^ (?m\ 

i 
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qqj-fH 

(w) 

(/) 

^7t%u5»jj 

(rf 1 ) 

'®*f*F*J 

/Xrfl 

8 C«llf *»■»» 

<b 

lr 

- © 

— ^8 


^V3S> 

'i ° 

5tVr 

-* 

— <t*> 

•>* ” 

•>«*»€» 

1 8 


— 1 

— *« 

^ ” 

is'aa 

^>V 

> • 

o 

O 

*• ” 

5v5*5S 

** 

C>> 

+ •> 

-j- «J 

^8 ” 

*rs>s> 

5>n!> 


+* 

+ *° 

>tr ” 

©VSc* 

VO ® 


+« 

+©*> 

«* ” 

VD«‘S>S 

08 


+ 8 

+ ^v 

^8 ” 

'sa'as 

Ob- 

1 

+ ff 

-f©« 


> 15'4» — 1 *(l 

+ 'iZV 

liWlCT *flT3 ^ = 11r 

^ ^T§53J5S(= -W 

+ }*b- 

+ *« 

«t$<5 5t^~^f ws x cafo-TOi 

Wrtwl »rofr 

8fc 0 

--X 8 = - 

•>^«s «*« 

r~ _ 8^9 

ww* we ^ ^ m« ^ + --- 


-OV+ 


8^» 


■5 VI 



(•>) Cl 5 1*11(3 CTO 'S TOIl »115TE1T^ TOW *t<5 ^1 

r*i im ci^ f53troi tow cisks i? > 

TOitsfTO mtitfei^tci it«rtwe «ktoh it 

(i) ltf"t«f»l? 1W fill llfel <ffPI TO?? 5151 TO W* 
C?H It? 

(«). TOW TO CltKI 'S fait! 5*11 15* 

(8) llf&l itlj l^fa lift It:?*TO fl^tlt*! llisf*!?^ 

to *tns 

(«) cs^-toti « ca%? ^tostoi^ Bft=n to 

ft 4? ?*?1 111, Cl*3> 4|EW Caffi? fe?t5?*l-TOlTl 'ItTOI- 
'BJlTOI TO TO1 <2tE?t®il 55 ll I TOW? Cltfc 1R-TO01 
if? TO1 It?* iHl* TOE3 5 s ^5 ffcft TO?t#t 'S fclrtt?? 55 
m «ltE5F, TO’El, falfl TO 15E*^ 1PT C?«?1 It? TOF5 

llltfaf *TO I 5 '® f§ft ItPt ; TO*?J Ufa-ftPl? ftft 
TO TOt? «mt*i 55 11 . 

sct, ^ TOs faf%— 

(>) f3TC5tt?^ altW ^ TO?? TO ft£<?*t *?1 *ffci 

(%) CTO f%f%C®r5T Ell etts^fa 5(1 C*tC*I % ft<? ift* 51 H 

5^1 ^ (Geometric Average): 

» ?tf*tET 5rt TO n-th ^5 To *tt«11 TO I’ll! 

TO (Geometric average) I 

if? £--1^1? TO 
jr-ltfr 

• n, 

^5t5 , t ? I, £■= fs/srj X #2 X ;t- 8 . 






<tV 


&ft^«lftl *, 8, V c <$ 5lf% *t$ 


X 8 X b--^A>#e=8 

forfa c«kt crfati a, *tf*t ^ W 

^ ^ I ^ «tE?N ^5 

frfa *f*3? I ?9C«| 5f\5 fi|<I?[^ ^a\5t 

^fa¬ 


ir — ^/arj X^ 2 X #3 .A' n 

«mi, log ^ = L°«^,+1 oc_^+- jd°«3 

2 log x 
N 

<*HtR C¥*ft «, 5fC^ 

ftf*Bi 9i*ttfofawi *it<rhi*«tap* 
Stfa* 5t^5 C?U?| *tfl* ^ frltW 

*ff?, W5 = zy 53, 


Wl- 



«’* 

*» 


*mnw *i? fwtw , w«fa wt* ^i tfl^itws 

<?T$ «u^ *t*1 tfft*t«t **1 *C5E^ I UrttPl CTW1 JtfflS « X\ 

*mih *w w x to t TOtfifai <2[rar*t toot ^ 
tWf- 

* 

log ^* w l 1°& X \ + '^2 ^°g *g.«*» log X„ 

2 (w log *) 

-AT- 

?ll5 0 C*P81t TOl «1 CT^ CTOH to 






5^1 ’tIS 

•ffotfl 5t55‘ a S55*-5t5j1 

an 


*&! faf55 

5^- 



f555 

551 &5C§ 

5?5T1 

log (m) 

f x log nt 


(/) 

(in) 


[ (^)x(a) ] 


* 


8 

t 

5*f5 *151 

IS 

vO-jvO'b- 

V8S*»fc 

8V8$«8 

$t&1 5t*l 


*v3«*vS 

•^.'vO*! 

8o'^«|^ 

*12713 W 

** 

C-b-®*® 

vssn 

4vO*b^>Vr8 

5*t55t5mt<5 *HJ 

*8 

W> 

vsvoc 

CV*»51* 

5$tf5t5Wj Hf 

I'Js 

^SVb- 

^.'vOS^'O 

«lr**‘1'&b' 

5t5J ^«1J 


*«Vb- 

V8®«>*> 

*8'®;Nj® 

C5# 




^VWIbr 

T r\rt 

r„\ -. SJ® 

log*) 

^Wh^tr 



N 

'i ®lr 


• • 

• 

= 0*8tr 



^<545, £• 

= Antilog S 

^J° g ^ . ^ 



afts ^ 5*5 555 ^ f5<5 5*51 <2|t5t®R *5, <555 

5^ *1W *1*5 I *itt*lt&5t5 55J5 5C55 

*R«U1 f5C5 *ltWl55l 5*5t5 555 ’I'? 5W nlt«r I 55, $1 

5t5I5 55 fit* C551 51155 C5 cfj^s&t C5l<ft5 5*t 5B«| ( *l<fK HFF- 
5°s5fi *•• C«lC5F 5MC5 >•••)» ^TtU, <5*15$ TOtf *• «W 0**fk 
*•• C«tC5 C5£5 WTC5 >«)l *TO? fa 5*5 55 

C5E<5tf 51 5*5l§ ? ^8t TOIJfo 

^o 0 »4-^o( 

Jfa) 5t5t51 5<5» =«•« 

^15, (5) W5 % X 

5t5t55 *1? C«*tC5F CHI 5*^ ^ 55 C5W *TlWC1* ^15; 

5^5 *ft<9 C55fa C5t5 55t5'$5T 55^f I ^55*, C5f%'8 
%5 *1$ f5<5 5^*<5 <?**! 5^5 ^ <2*51*$ 5faW3, 5*<5 



v 'st ^ * 

ftfe sra i 5(c? %tn 53F?f% ?m ?s fi'f? ?tit's rtPie 

r 

5ftft wt crt i 

5 ft P 0 =*ti*\*\ few t 

^ few c^feo* 

5ft 

A, = » 5$C*tC5 35-^t5*l 55, ^15*1*1 

nMtt I /*o fet*1 r 5tW ^C5-^C*l W?tI5— 

A» = ^o (i+r)" 

p 

(/+r)n =- y / 

• '+'-t /5 

«/Pn i 

<W5 r- // -1 

V ■* 0 

5ft 5fat5 fet5l E^fti ^flf 5^5 *K5 
Sl5l, CHft a *IW1 ^°\ feW H 

5lfW 515 f *Tt^t^«t ^ W *lft "15*51 « N 
fet*1 } fa* tqfel $* 55, C*5 51 $* <55tW 5tfl? ft I <2f$« 
^IW5 515 5*1 ^ 5 

~ V >00 


>*/ • 

= />••—■ 

= y«s- i 
- =*o8,5l8^. 

5t? v ft 51 *5 j® 5t5 ftw ft*fa 5*5$ C*tCT 5t5t5l *t* ft 7 .*ll 

^*1 5TC I 





fos ( Diagram ) $ 

^ C3, C3-33 W WJfo 3i^ 
*31 33 crofa* *\im\y to c^mi i 33srt3t3j ^3t3 
srfti 3t3ts ; fm^ 3 jnji to w 

'Sjgl^'Sf I 

tfsfoft* «!33lR3 *lf33$R3 *W ^TCSf 3&TO *ffi^ 33 I 
333*13 3^t3 W3fC3 \to CW^t<T TO 3J33t3 

<F3l q *tdfatfa ^ ^Jl-ftsWJl® TOffa I 4$ ScW 
faftas, «n=rt w*t* 3'w *ltc3 i ^ 

^Rfag toi 3STO ^*rtc^n *31 w i 3t$3 aim ftn 

31 W® 3J33t3 to TOfe* i^l fW33 M<\\ 

j?«1 C3E 5 ® <W3 I TOfaaf 3$ *3P| 

33&1 *tc^ to? j v\X cTOttra mi 3?c*i wro 

cm$ 5iw«tw 313313 m w? i to? w ^tmffas 
TO3t«3i « $11^3 tow cwtt* ^ w«i3 w? 
C331 TO I TOftlNH f$fa3 3J33t3« C?31 TO I TOW 
firatf 3it* to. $f<wi, 3j[*ni<*f* « 3tfi#i wm to* 
TOs> fcfa tfiwi 3JtW3 «wi3 f? 3?3 croiw i*\\ 33313 

S$fa-crt3i-ircfa 373313 to «tlc3R i 

* 

n^rt? <2t?tfa$ W WC3I3J TOt3 8rw, C3 ft>3 3J33t3 *31 33 
fh|C* 3*11 33*Ptdh|Pl l ftAfoH TO1 TO 3’W 
TO I • 3ITOTO 3t3 ^ C3% 3TTO_ 

313 TO l TOJl-fi»tW IfalH «WtW 31TOTO *}{-3<lTfo 



n «rt * 

vw aw* *it*iw arm 

**i *t* i f%* ow *rew =ra* feiwn *c*i 5 Ti { ft9 e r®: ow* 

**e*i '^f»i* (*i* sratatu) *mta **i 5w <ntre i 


fwi *i® ^ 



^ ‘Wfa fas” 


t 



Tstewti «rf3 


33 

• 

*f33 3f33t«!—*t*t3 4*E3 


Et&T 

33 

C«?t3t3 

*3t¥ 

w® 

C3tfc 

<n3nw 

i»0>-0* 

I^Obl 

08,10 

01,8*o 

«*,8«o 

*••,3** 

>S»OS-$o 

lb,"04 

08,b1*» 

O'SSjU^Jb' 

83,b** 

133,1«»1 

, SS8o-8'5 

l^.b'bl 

04,11* 

0*s,Sb* 

4i,i3b 

( *o*,14b 

'5»8 , i-8^ 

11,01*9 

OS,bbb 

Ob,o o*j 

4*,840 

*•*,1*^ 

1S8*-80 

I*,*** 

01,00(1 

8*,*^ 

41,*J*»1 

*1*,»0*» 

1S80-88 

b8,»Ob 

08,WS 

03,8*4 

48,(384 

*18,1M 


^313 is&\ 'srf*! te 33^3 fafcs w C3fatt3 Tfa i c*\w>m 
faf%* ^°s 1 ^ iD3^3<atC3 fsf^3 * 3 tf 5 *3 3 ttf 5 <4* *R 1 C 3 C 3 * 
*113 ifl3* Wt* 3*31 3(3 I ($3^ 3? *«*43 WfWPlCT 

13 ? ter <3^33 3tStt3T < 2 f*t*f *31 SHE* I 

iH*f& 33f&C* 4**f’ 3C3 C3^ 33$3 ftfaj ^*1^ "te*3l ***t 
%3C3 3J*« *31 3f3 I (i&3i3 ■te*3l-VF1-teF 33$E* 
•<2f*t*t 3F31 3t3 & <5tE3 — *(ifa f53j ( 3t3 <5131^13 ) f?E3 


^8 

3t5r»[^—*f*b sfft 

St*t3 4*13 


• 

1301—o* 

1380—88 

<ff*I 3 < 
•tlWM 

1 % 


f |33 

•rtei 

% 

fafat 

C 3 l^ 3 lW-r * 

*,« # ,3«* 

^00 

0*90 

*,18,l*»i 

n 

0*3 • 

6 (^ 3 — 

1*9^>b1 

• Ob 

loi 

b8,30b 


188 

33 — 

08,10 

*1 

*»1 

08,b43 


11 

CSft 3 l 3 —* 

Ol,8* # 

.i» 

*>b- 

Oj»,8*4 

ml 

fet 

^SFt 9 3 tTO_ 

4*,8*° 

**s 

^8 

4 8,384 
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^t*t<sTfa ) 1 ^ to, *rato* c*t*rc 

<nvf’ *rc* W **l 55, cwft, to 

sroto fefu f^fatfl *rfan°i:*to wi? 

** | *8^ (fojM tolft ife OTWl I 



cxu toptosht isnron few w ct, 

cm $&t ^faifeto ^*r* »w $*, «i^ot c*ife tooiwcti 
&* f* *m a-crto f^*qj c*«fl $feta to 

( 2 f^t*f to Tin i «nr» xx 1 yy 1 cto # o 

f^jra *fa"*fcrc^ cf? (f&at m * ) i b w*l- 

c*nm p to a-cw fH cron c*m; P ft® xx 1 

« YY 1 cTO ^ *«ftaFCT PM « PN $8t *W feffl 
C*fa ; *1? ^ XX 1 vs FF 1 cTOt^ M 'S N f^W C^f 
TOM am *f* OM *=g o^t ON-h «1 ThI, StTO vrt 
*t* C*T g vs h, P f^^r (co-ordinates) I C*KTO 

fV?? isfostiX fp TO 5W I CT-C*fa CTOl 

*rt¥ N ^1 cm «i o f^<i p ?fro p TO», ^i =n 

I jjlfaj* (origin) ^f? , ®lTO* 

p «tTPi c^1 *w *ffafite 0 *ifa, **w ^rocrolflte*; 

*tf«?fite v .?f? oitre *jf*5* fonr, «rfa 
*p c^tfa®. «rtc* ?faw i «rfwtrani <A s^fclcv 
Vwfii-fTOPi frotn *t* «i oj^fei fc?tp*i aNjwfe 

cto *fP i 


CT>^ *f\ ^4 

C'ftllt 5 ! *JM-»ltlBlf¥C*fex *»8* faff* 


* m 

few 

• 

*fa 


wW?t 

• 

Vci,**,** 

# N 


'®*V*» ## *\ 

cffawtft 

• 

<?'b 00,00 
• • ) > 

"s 





1 o^ • 

cnwfa* 

88,« •»* ,- > s 

<nfiej»j 

8^t° ®» #< 

• 

,0 \ 

• 

^cfet** 

8C,**-«o*^ 

C* 

84 », 0 •,• • 

# \ 


*% • ^ 

!•» 

[8«,*V‘ 

,# N 

1%CTO 

«VV N 












feb *H<tTi-fo33tFra ^ «ri ^ < 

»ntwrt ^ wefts* site* <*w»f **i »rfa i *ft 
**1 *t* ft fa* *t*[ W K-«wmi? 

f5*4—*1® 'S 

t*n|jft *it: *rts ftsR ■jss^ 


(oooooo) 



OO 






I I I I I I f I t. LUU 

M i l I I I i i i l l J 

li tTQ?l 




fe*t* m\ i\% w c*rtfcrt»i fafap rots 

cnfci, wc*! nt'wn to ^lni*if<r3**f fan (fan m *) i 

fatal, CT-fa*^ >»84> 9 |csf^ jhw c*rfa m fcfat* c*tt^Tt»l 

^Fjff fflap roc^ facsri *te* 

>«w. ••» 000 ; C3*jfa, ^5 to* nfircti fatfr"! mu 

«rt 5 ’*i* « s«, ••, ••• ^vsjifir i nt*i 

to *jti-mf&'fwfe fa *tfwm faaft 1111% C*l^ qftfal 

ctoi fas^fait^ c**n ck^ «t*t m <toibh, cto fam 

i 

TOt*j cm fH* mnfi f^c^r-t TO $k fafan 

(TO) «irnt^^ i $to ct ftmfa «rc« m 

4** *n*MTfirfat 5 Ft5* faw-spj $’?\ $&t *tfa*un i 

W W C*(fa fafafl •tf^sifn nfaitf^S $* ; CWtk 

•tfins'era «ti* « nfami to i w « faro* if**ni 

^ 'fffcsTO i M\*> ’w** cro *ifw'=i **, esift 

fata?* *rfa*uns *ffanfa« n i fan ^ *-m c^f* « « 

c«?tk TOTO® w* ■> C«tt^ ^-C! i£)**s *»,••.••• 

«», 000(^5 i *tfa*^ fk*p*f m scto A r -*wonrr?i 

«it*, fww F-^TO^fa i TOTO* mm 

<rai mi% wwivw ■> -, 4kt* fa^fa ^*c*i« &*ire 
•fire i w** TO*® * ii TfTO^ft*; *u*i*i faTO TO c*it 
*rcw to m kTO *rifB'fac*5 fafap tos i c* TOre'-TO 
TO 1\ fTO TO ( variable ) ^HftrelW TO*fa® ** ®tc^ TO 
fTO*tf*f (Independent variable); nUtW:, AT-^- 

I ^*nr ^ (variable) 

(Dependent variable) I “W 

fwrilfft 11, 'sii’w jtMw: c*ifetw fi X 

W • • 

«*r^ i 

v fefctart*r s* 

tsFc^ti^ cfe^jw stfas w«f*K¥ ^sr-cvtlft? *itftv f^n §cat 






to; fet *np*i ^ *tfl"gk fm «& i 

C^ R? b-i1 a ^«fj Jffeftss jnK^ <®fC* 8JR fRgj tfpF'H TO1 

fi>3l ^8 f 


**** 



fafcfelft R1 “3* fwp 




^s> 

i ^ fro* ^51 ^sjfliwfa fcn*. 

rr, a f%? ^i k-r*hur ^*~ 

TO faV CT ^t®r* OT 3<P *• CW. 

^ cqre src i Rt*t* ■rail • c*cr *• *rtr« cvi m 

cwi cane i oft fe«* vii vi "fcfetaffa”, “s^saF ^1 

“CRt*tft fe$” (staircase chart) I csfito Sas « ^ *ffo1 

ftifti «ra v^ifa* mm r*i v ^ *sr 

RR^fiV (horizontal) C5*fl dfal | is^RtW C*i RtTOWaR 
S'R C^ ^tWW? WWR *’»l wk frrtwHWtt 
atfsfa | JRRfq RTTOTOHR PRW CTlfc fc?t*Vl- 

ma\ *••-* «n?ir i ffrsifa fore to* Rtt>i 

fa **c*r vfift ^nr *ir i 

c-j^-rs* m *c* cR%-R^t** qrsrs feaj *jt*i *m i 

*w-fo^f f®r « fc*Tf*«HWrtre reift «re **re 

fanfare cwu *iRtw CTt«f ct flat *tt«*i *i* $tre 
vii v “TOipf fos” V farcvtGR^fl *tfTO i forrett**?! 
•tfoTO* (^§*r fwi) f»wrj ^faqi s* i ^ *i wiftf 
^T?*f c^ai fwaj c?*Tfa kr, re^i sn, nfw Rt* 
aj*Et *tf®fflire Rfaapf R^re *itw, R*H« ^‘Fstt* fwi *R 
R1 I ^fot**! C*!tre* *fre fo 3 TOR^ &m *m l 
C«t%-R$* VIR wft 4V V*t*TO 5*3 <31^ I fv« *tfjW0| 
R*R mu CS&t'Sfoire W C&5JR VRH 5* W G5t%-R*« »R 
ceflfo <re vre sit, *[*r *itre ; rivi, w ca%i ^*r« c^r 
ot«ii 4itirN!i v, ^ «i^bi 

« i ^\cU (c^vt=R ) ai^fei ^?tw firwf^ i 
‘Acftvp* fe Wll f'w RR«l^<5 VR 
Vtm fwi? <^f®31,«C^5|1, f^f^ I 

cai^-R^p *1^ <TO ^51 »R RR^^t3i<l 

f^R« Ijfr, w ^ V C^astp?? ; ft*^-»l^t*tw^ 

v? (*rf5t) ^ brrtm atf^5 =i«r w\ i fa* 
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■a f«K (*re«i-^*«i) s , 
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8 5R fkn *•<> ®r^ *^ra<l f^t^ fasrsi 

*iTO I 3 «° iff* a 'S •>• 

to <TO 9 tf>\ fBn Vw w* i c?*ii to cq caf%- , «i^ 
»j#f to ^*1 n^ (tt «t) 

* fotfro () to ^t*p i G9%-«raw *i#K 

to*Wi ^ ftwtsufitei TO w **i to ifl i 

fe ( i?? 4 ) *It«rHM fw *I^T CT, ^tCRf f?^ CTO 

TO-C3% q^a-TOTi awi: c*rc^ im 
^niu» c«t%ro ^ Tti^ ^ <®ito TO* 4Ipw 

< 33 % ^fi-*rc«tn wi: to «it$as i ***«r 

TOtpra w»il q*i«f* TO to } TO. «tirt TOs frwft 
TO TOfWt* ^t* ; Wl* fsplf«l« to 

toi <f*i *t* i to ■> *nto* fe^foni firo =n fro 
4* utttm to** ft*t* ft$q w tototo*i% to 

faro ^*^*, «tTO ^IW^5 ^ cafil-wi-ftpft 03% 
TOJ f%TOtf5l (regularity) Cf*$q; TO*1, *ft 




wQn (nx^«o) ^tcw frrto 
^ ^ C*f$* '■ ^T 5 ^, *f? TO«t ( ^) '9 
(cwitfifo) c?*rre jwt, ww «, cafll-TO »i#K to 

^ 5 (ii, to *m 

«tw qf* fV| *tc* <sr ^to qi'«i qt* i *ifHfcq 

caft-w qw fefet^rhr *fm*i chi qtq cq c^t°ft=T-c*r%?i 
^rfTO=r® to: qprsq «q «iiai t^fei to qaraTO 
(^ i]v$) *tto mm\ cwi qiq (fw ^«) i 

^■3 • n ; * 


ws^-nvw 


( 5 K 5 £ 5 ?foflV ) 



f*c*mt *ifw qi £, ^«r f 53 s 

<TO tofctsrto to (\«U TO *pf f**i to* §*t* to 
C* 11 t«*l 1 aim to **R <S(^\ WiH! (*ttf) 

feffl CT* # CW— 

(*) ** qjs -cTO to* <^3¥*i toMq&ta c^tok 
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TO W 



v ^ *ri ^ * 

(*) ■* «[?W9 c«f3^ 

CQGWI 99t9 59 i 

*w 9^$ 5H c9, 9^9 sjrtfH ftp&ttftpni 

sifa* m* i fwT?^ fort5Wfo "9W5 ^1” 
9i^ ( 9Tt'St9 ^l9*t*0 f3Pl9rtntft CT>9*irc *WT 9*91 59 ; C&5.CT 
^U-»!?9lI^ ^5159*1 C9«9l 59 5t»li 9t-fV| 9jf^3R »WJ 9F51 9t9 I 
qfolu 9t«fj c*r i^i 'e fsuprftpfal 9srtcw ^1 
5C? “*5^” ^at? W i ssti. <s«rj 

99tSt9 C9f t9 r C9*l9 fw «rt5JOT 5'CT *5 fa <2ft9t3R I S59j9Sfa9* 

<v <K 

'9t9t9 & cA'® 9*91 9t9—'SlfrfSsa C«fll « TO3[ C«t% 

(Continuous Series & Discrete Series) | 

C«t%*5, Ttfa ^99-91^9 ( *5TtflC99*l*0 9tl99 IfFT-^ 

59 ^ ^ •ffattf ; ^19, TS5-C«t%^ Tt^9 f999-9tf*l9 

9tCT9 5t9-9fa 59 *tf99tt1 I ^5*1?' 

9*ttf®9 «|fe C999 955? ^ 99«T, TOl-Cafifo 9*tt® 9 s|fe S5f 99 

—9ltf9*t9 9tf9PI9 9tC , 5"5C9 I ^§*$^51 9t*fl9 ^5? *> o o o 

9f? 159119 9*9t9 9t9, *®t5’t*T *t9 *T9 C*\^f*r* 

^55^5t9 9C9T ®t9S59T ^9 9t9t® 99FT 9*91 9tt9, C9*9 91, 

*T9 *fif 5 8 ?R9 &^5t9 ^*1* 9ffa5 ^f% 9t5t» I §W5\ 5*9 
9lf*t f Continuous variable ); 91? 9^t99 95^ 

9f9, <5l5’t*l C9^1 5t9 TSTOlft, C99 91 fat^fcl fct9*t9 9C9 9CT 
Wftt* ^fc& 9t^9 91 J ^59tt, «Tft99 C»r%-f9Fstt5t 
9tl9 ^t99*9tf9 I ^59t?, C?«ti 9ttt5 C9 '*rf9fe Cafo-faw 
vfaCT 1 *5 t «t 9 f 9l 9t9 ,* f5^ #> TOl fit®' <®1 T9l 

t$9* 55 91 I '®t9» 91919*^1, 9?^lTl-f995t9-f9999r ^t^t59t9 

^f595 91 5 , t ? TQj ^51 5*C9 I 

C9rf9 C9^t9 C*V 31 ^<<J9Sf9t9f fsPC^W^ft 91 9l%9 3R- 

9f5i^ C^9JP9 C^[) 9t«ft9 «tt9t®9" 59 ! ^59 

9^,15 tfW ^ ^l99i:t%-^t9^^1 C9l9t1 9tC9 I 
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fra u ft®' 4tt?t® *ttfl i frotw^l 

cSl*T WN1 

TO Cl ffcfct*tl *Ttf1 fl 

?WT fWW 

51 <ftl$CTOl C^awwi fc*R • f^l 

TO* 51 CWfl 

cwc«ni (*<«fiii' 

cfw*) &•& i fai, dvj *ITOR 

TO W fra 

®ftf 1 fl, W Iff it«jc® 

11 fclftf CTCff 


(ftiftrai? cron) fe*n I wmw to c? fra 





•rftte 14 

‘arpf^' i *ftosi *ffe> f*i*ira*?t 
*ff55C51 CBCT 555 •« f5Hf*T5 <45? eaf%-*Wll 'Stl'SW fa»H 
C*t5 *tfll^5 C55I 5}5 51 I '®. fwas 5l-fa| CVW 51 C*tt&1 
5!J^ ^I'S 51C*fc C*TC1 Cf «11 511 ( \4 Itl ) I 

flfal f*C*tCT^t 5Flff»5 $551 5^5 55 iff 5tfa ^55 55$* 

Caffi-TOI S Ca1%-f5^15 51 ?5 I fa^S *1plff51 C5-5*5 

c*l5 ^faql C5$; caft-^w 5f«r fifw ?«, Wws 

^PlT®! 5i*1 flf l*5ll 51 I ^Prs. C5H* 5$5 W« 
5*CT$ 5«155 1*51 511 I C555, ift 3rl5ff5 C5 »t 55«1 

fl>3i 5; <b 
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^ to cr«i sttTO^ m *tta, 

t 5f* , C*1, vf*t5-V!Wft »| CW*I$ TO OTSTI 

TO ^ >5.0. TO C?SSl ifaTO Wl VITO, 

5> fw c«tt^ ^9 vii Ttw c* <3*i»i *tto* swj 

(cm, w *| w? cto n ^ia? %$i *tf^i 

TO* *lt« I '* ^pi C5^ Vfe*I TO 

V(W *ttf%; Vtfl ^flCWl ^3 ^tfvn TO,*t'« fc*tCT 

fc*nn to toi to (■>*••• >mji) i ^tok ^%>8 . 

C«fc* >**«• TO fa*|^ TO TO * C*PF v .* WWW 
HWT W«f»l Vfe*1 TO fR5 *tTW I 4^1 TO 

totjv to ct, feivtwfll teft 5ii to 9 cTOt^fe 
»llfiv¥l 3«H CA r .*$ <H« fc ^1*1 TO I 
vft®. 9 fapwtc^ vtV nr<F$ <®cto fafe* fiypi i $nnft 
^Tcs i »iito«i fapwiopfl cTO vm 

C5*$ Wf TOW TO vfj^ ffetlf V 

WStft* TO' Vt*l VI $*Rt3*I* VtCTOTO «® I ^*tTO* 
vfiww VITOFtfl TOI3 V9 "IVTO flTO c^TOt^ ^foror® i 
C^*l ( ^ «. ) * fas ( 51? *> ) ^ C?TO TOCf I 
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m *t$, juri *t cvi^s amt to ^iwi 
cr*? 5; fti, cn\ ro « *r$ *i w?! rooi^ 

to* $to **i m ~*ii i 4 * to wftoi mm faftrsi *TOft 

*8TO <81 VW19 TOJtH WH ! C«tt* $1* C<^R *fr*l 
*l\Wl } lf* m I J (f<r *fa c 5 ! ^tsrt^t Pl*C** *1^ TO 8« n> to* I, 
TO’PI 4*«ll C*f* I *T* ill C*. 4$ ?T5 $’*i C*fc ^ *1*1*?)* 
TO$ ^lf ^ ft*! C*ll* s«* toTO f r »TO Rl, qiw* TO 

to.*i cro *•* to*m few i w nwi to ft to 

i 

TOI ill **1 ’/* *]$* *W ill I ^lf*f <ft C»ll^ft « f*& 

* TO, TO'W *fHm*Hl mu csft'^ft TO* <4* to ^\i 
Km TO ; f*l *ff TO mv *f*f croft* sift* c** Ift 

Q.CTOORT CKi tfo «1 TO C*if*ft TO* *C*fortf« 

4*to *fo«n *«i Kft i C3*fa, cTO fro ro* 

*ro cTO *t* fifi to® *w* f<m ro aioiura i 
*t *rfaw TO* r« 4$ ft i fcjprtffa 3*p*f 
cTOrt* ct cro fifti ’rcffo itortirnfai 

♦ifsTOft WJ *$*13 I «1 *ft, tofw*fll 

<4*to m *t23 **1 TO 5 ff*1 CT vfft frft*t?* «IC$Jt*fr *»* 
cro ** $ft* ft$* rot* to i or*i mm « fowl* c*?to 
$ $fa* 3W*i cwr *iw«J i rojl-fiwfai TOt* 
?m fippi^ ft^! toj ^ ot 

<?H^i5 V^tf Ift TO TO TORI TO'croft TO* 
' U TO'OT TO C* «RW TO 08? |ft* 

TOii i ron-totw* to* to * 



*u*nvftiwtwt * * 


*rtcs— 

h) ^tft(GPWj 

00 ^jfeas? (f*w cv&fetm ) ., 

(«) fct'QP® ^jfw (refstw) 

(8) 3fffW ( C*w&fa ) 


C^Wv: 

»TC#se c«t% e caflfo ?rc<T *it«faj 

5»I C?FFB? x Tt a ^Jtfe” I C^*f! Vi£) CWf| CT C*ftl 
;>iW« w *i*tf<R» *m fct*i *, writ. awM ^Ttff*) *ws 
«x - 5.^.=w« i c vm. ^rotora mut i w waft 

c? <ftvi cw '■« >rc^i«5 «tt« ^ nrsst ?tw «nr c*R *rfw 

C*ft l ff^tl^s, CSRSLft^fl C^Wt$ $6) fitter &*t*; ?(WIt, 

cvr «ut : g«s cst^ ^fw ^sti ca% c^ c?n 

fafes «(f»w ORCW Hiaft WB *R I *5rtW $?ITOI 

C«W C«t^t?| ill ?« <»t« ^T5l CSf^PF fa»l W« ! 

IIWCT Cl? C«*lto ?£*tf C?*t ?£*ft ( -«•*!• ) C?R4 « 

W5 I *KM1? f H *tfiR|*l <*‘<RR «rt ,c^*w\ 

m i 

it'? ? 3 faa»* (Mean Deviation): 

c^tR sRlis *rc* catfa w ^jfeaFR’ 

(<^f%aspR ) i ws, **r\ *1 c*rte v c*tre *jfcaR ^rt^tl ; 

i “*rs’re *tfw *ra1fc* <3fto 3C*i nfi, 

>rcw «ftw cast%a *n <$*m sw ^jfesR i 

* 

^fa* WWfil SR 

; tW, m CVR'1F»J *^T I fa$, Wll 

(f^f^^riR) c«tc^f ?f? ?Tl%api w, wtrw *ife**isrf»ii c*Rfti 

•tf*fos v ^RH CfRfrl CTWflfc Keif'S CTt«Rw| ‘»£j* ^ f*T5 *ftW I 
NWT f% ?T¥R f%K'“R fW ^TfWi*? 




5t? ?jf%aR 

«U& 

C5T911 fl 1 faf%« CW ( «1*f-folfef 
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!• *1? ^jfeaR »lHtl«RK 

f3$fa*l ?*i *i 

*qpn rtc?; *? cw« w w *5t? ^jf«afi»j # fint* ?*i s?r i 

3W, C*l1^5 v C«C? fStftWl* 31 «IT^W« <51 **1 ** 511 1 

3lt5« C^w fl 5t$" 

« "HKWf C«t:^ 3Tf$3R fait* TO cwfa 
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i«^ &*[ c*tc* «ttf8| ct. >.o* ©4 a^css AAWI-Aftf 

(filftltA AA@h ) TO 8V*% ^| ^ aajaI c«tW Ajfo^A 
ffAtS **1 CAWS ^fSAf* m CS~(3l%5 AATAl 4^1 AWS CA$ 

car% Av-ft^cAnf Aif^35*i %n v«i mm i ^ cKw 

0 <m CAW AlfalFA frill 3} TO,,,** W0i 6Vft CAC* I 
ffflS TO C?A14 «K* CTffisffa TO 

AAIA1 (BVe)cACT AlfoapA l W TO Cf«fl f«CT 
(o) 'S (8) TO* trtw I C41& SJ%*4 frfa fSS5 (8) 




^jfaiFr 

cii^tFi finr fas (<) c^rtw^r ^stc? c*r# 

^jf%apjj frf<st*l $.:>,*>• i 

W?1 a-C^%S «i!Cf # St3 Caffif-WI 5t? lit Si?" 
<3% C*f!l> ^WI5W^I1 "5 8 S1 I <4^ >8 8^ 

?j1%3r v£}^tr=T ii mi si im vsifs mir>(j c«rc^ 
^jfsspc 1 !? cm vi i 

<stfs wii ?*\ ^fsrs w*rt* cstii (8v«-8v*;>)=v*tr tr i 
^s<ru ^38<> airer*^ m vv? ^jfsiR c?% qsi 

mi%, i£& fcftoMsfa? m c*rtfe (^ssixv**)- 
■>vev^ c«r% mi *zm i *rt?ta, wit* &°ti fa^ «rtts 
*>fcl ca% ?ttff? fe*t*?*i- j K*lTi ?’«r c^!^ >«v.» i wm, 
<sffs Wit* c«?r v^ c<i% iw m m ^jflaR 

mi si<r «sr^ ^?te?t*i ?ifsap*i mi nv *q, 
<§Tte?t*t? c*rli> (}«fcsx v*v) = yo*b- , «* <r 
m\ i ^s?ls wife ^rif^R »iw, -(-588nx 

y*> ) (i)^N +( •>0'bS X V3> ) [ -*****>«»+>««»lr\3* = 

- 8bvsV8 ] C?t*f a(f S ^lt%3p5f | 

ci c«$%s irwi $t? ? .«®st ?rfs3R ^ urns 

mi s? ft i 4?!? ^ ^l??T^“trl? ?jftaR ?k? 

C?*f1 1\1 I *4? C«% A-*Wl?<ll? ^ 84'o 3’CS 4«-o 

i ^*«St frftwi B<t'° c»ic^ (t^® *i$re affair ^itf 
<rac*i a«'* cmv s*-** wsfa ^?®i ^ si fain 

*FI3 1*\ ?t? I 8V^ $’?1 <2tfS w%\ I 
v** 

- X ^.6 © = © 

<L ’© 

cs*rft, sv** c^ « # '®? »rw sfa? 

-— X*4®: ow« 

4"o 

*>&t fctfwfo ’IS ?lftaR 5ft ^ 



tr> ^ «Tl ^ *t 

wfK arti> **x'fc*««vo 

csn fa, -stra ^ft^icil^ *’»! 

s f * 

«rfK wife ^jfaaR •ib'S x yba -otro 
a csf%^ nm\ ^tci cat% cutfc 

ovo+orro -«s»8*8* i vsj^ qqpit c<*ire 

C»tS ^rf% 3 P^ flftt*— 

*«, — 8V'8>8 + «5cJ 8*8^ = ^'0,'5 c |o'«lr 

^1*v— 

*t$ 5fffcaR = -—------ = *■*• 

<4$ tflfaflU&lTC 9fPtW? JlWWI'S W ^31 Tl5— 

tfT- 

a^«ct ca%$ ^«ir*ii ^115 st* fc*tnrcr cafitefa* wife 

frrtwwwi 

A7>= $ 4 %&* £? ^ 

<7 - «|$5 ^1 —W*l1 

-A^n, =c^ csto w*ii c*ft cafita ^?isw^ji 

</=^if%aj»*i c 

^=^i?Ws^rri w, 

srf- S^ 7 +( -AA -A r fl V+ 







a 2^y=w* # ; #-*,«>* 


C = 84>‘*;> — 8V« = — V** 

(^4 - Na ) C*»(^88‘1 -->o^)(- yj>b-) 
= — 8t^‘V8 



<? i 2 i 


= *« o 


x [l + (-V^) ] fl 
* x« 


[H_- v ^)]f 

* X « 


X \<L° 


=«r^+«4ro 

= «»8*8^ 


.*. ?t'5 3jf%3R 


o'«V 

!><n*3 


= 3>**« 


tettTte' ^Jf%3?sr ( Standard Deviation ) % 

^rtotwi^ to crN-froim f&^fo 

WU *WT 33 stf 3E*| ft* 3*11 3t3 

9 

i litst®' 3Tf%aH ftJTfTO to fb^sfat* 
Wt* w c^qki *3 i Jrt«ftTO:, ift* fa*f5l (a) 
felt*!*' 3J33t* *31 33 i ^ 3ifaaR f%<cu 

SUITOR *foJ3l3^ ’Tt^Nj CWl 33, ijtot^ 3jfe3R 

^tC®r sTt’tfa 33 *t<5 I «MW ft«fa *31 

33 3t*tt3*i *t$ <2tr^pF cafll-TOJfa *wft ; 

stt’fr c^* ^ifeiR'sfara cnw\ 33; ^ C3t*t 

*c* wife C2[%-wi ftnr «i«f * 3 f 33 i 'stTO*!* 3 ^^ 

3’*i fcjtete' csfwfa, 31 lasts' *jfeaR i 
*tffrwr wWtr *3*ri 3fa— 

toWi 3 jfaaF 3 - o =J-^r 





M 

^153*1-3^1 
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;// f 

5]f%^ 

d « 

d 2 

fd 2 


o 

■> 

— O 

s 

^1 

*) 
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8 

*• 

b- 

1 

ev> 

— 1 

1 

*1 

cJ 

S 0 

ci o 

© 

o 

o 

■} O 
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+ •5 

■> • 

1 

■>■> 

ft 

ftft 

+ * 
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** 
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+ o 

e 

*<! 


8 O 

0^0 



■j of 


J' ' f N~~j'‘i* “^Vi-vose 

*f<? 45^1 ^toll *'C*I ^ ^*fttS llt'Ql^ 5jfeaR 
ft<5 C5*TC *RTC5 I 

0>5*[ CW ^ to ^5t3 C*tC*I *15 *TC* »jf-*K*fJl *ft'®5l 
5t5 =fl i ^t*. <5!3 ®rar *p\$ *raw ^5t$ 
W I C?TO n * ^1 >I 0 N fo$ fiMTsft 5*il 55 i 

ejf$ *1^ c«ft* 5JfoaR ^1 5t5 45^1 *i® c«lc* 5ifcaR 

to5 5*51 $3 I tfUtfifr *i*twf <u^H : 

(>) Sift *13^13 ^'totfs <<to c^5 w-ft 1 ^ *1$ 

31*! 55 

(*) ^ fH C*tC* C«% ^55*^% 3jto*l ^t5«l 

TO GSl-^SERI 33*to*F fcto C*J«f 
(«) 3lf%SR33%T GSf% fcirl*5l-*mTi to 
(8) 4<R fNC^ 5Tf^3F^% C3fa*FT f^C5 ^?t55 c l- 

*KW to «H Wt'9 » , 

(«) TOTOTC 3^ to ^5 

(fc) 3lfa3R5S% 5^ to 5*5 'S C2t%3 to 

$*l ^5 


0) ^ w ^iCT-ntWl fto 

W Ift'S 

(d-) unfa, (i) <stjaprfo *11**1 c«tc* ( 8 )^ «lfawti 
•rt^i «iw *1? fire* **1'^ ^s 

(a) 4$ **I3»TCT cafll-’are* fit* *rt 3 s * I '® 8 t* i? ll *’*l 

lit*1<s' c$fiK**R i 

d>^ 3 °n ®* 

'SJI^J fW^* **J- 


* ( few ) 

fH 

M 

«lt* 

(/) 

rf' 

fd' 

/w 

V* CW 1*‘4 

1 0 

* 

— * 

— 8 

V 


iVt 

14 


— 1 


5.° 

* 

* V4 

^0 

1>5» 

0 

O 

0 

; 

*Vi 

^4 

15 

+ 1 

+ 1* 

15. 

^1 

OV4 

Oo 

8 

+ 3. 

+ Vr 

I** 

^‘4 „ 

OV4 

04 

O 

+ 8 

•{■ s> 


OV4 „ 

8 V 8 

8 o 

1 

+ 8 

+ 8 

1*9 

V 



N — 4tr 


'Zfd’ = +«» 

2/(^/') 2 = ss 


*f?, C5t%-^i?5 -4 

^Tf^«t=/ .•. 2/=A r =^rfc*«|-»mj1 = 4ir 


,_ 2/</' _ 

■+■ s 

A' 

4V 

2 

Irl • 

‘ * (&* 

00*5 8 

d' — ^f||$ ^ *rf«aR 


s.-jm*p l % 

V iv 



wi-fasstOT ^ ^ 


spot, 

*f $ = 0= x i 




— -/VMrX «=*»'8U 


CVtTl&fot: 

^E*lft CT »TOiN *Itffa?i TO ’TtWtt*! 

qftqfa 3 T«!lt&t fX ; C^f^, « ^Jt'Sfa *Itffl^\ 
srt^iro to ^tw* w CT*fa *r*t wf 

faero to «iw* ^ c®*rft»! t cwfn <4^5 *m ftw' 
to stw* wi faflft i »nfa* fit* wf 

^c*i «Mij ^*t TO «W cTOifrfc 5 !; ^•’t, f*$fe 

CTOlfclfo ^STlfa I C<5*lfa, *plfc* *13 Wt fa»<g; **pi, M 

* « 

*K*t to «Mq R^t?r w, fasfa *rtFf%tH ^itf? i 

TO W CT, 4^1 TOlfo f%lh Tl *M«( 

C^t^Tl *N®t*fc W*Tt l Ufa 

4^TO *f? TO Jlfafa Tfo, *W *MTJ&t TO 

«W C^Fl&fal, *H*lJtfcl TOHl *1 'TO 1TO1 

to $£|* ctoi&^x i *ra$* wi fam =fl 
to *fir cto w st'TO, *to 1, cTOtft^i ^rtf? lira »itof 

*Ht 59f8 =d I ii|TO* W*H TO «•«* w 

^ TOWfar; cTOtft^ «Nto iw nm 
im »K<trfo TOfatfa; TO, «Mj cTOlftfo *traq iiw **raq 
wfa qtrotfo i to m ct— 4 

toi *»»i =-±- *mri {<$&*) 

< 

« « 

«Wm cTOt&t^*! --^- w&l (iro) 

o 

<|TO ” «= -”- + ~° *T<*tft (4^) 





cvifai - wji ( ) 

'•.on „ - — + ^ x ** *\v>w () 

• 3 ° 

*»-—"-— X ( 1<|^F ) *<5Jlf? I 

J o o ' 

farc^tiWl cw cw.fri^i, c^l^ frtfamra 
^ fsi4?r *hi 39 c*r I *nnfc^ ^ w ^fiot 

w i * *&— 

z>^ = em CS^t^ 

^>=w „ 

<2> =am 

■fl/o =w*ii w 

wjpi, *n^— 

a, * , *•>'& — O , , 

B\ — vOo 4- -—-X d ='0« + 8'^. 

3 *»« — O 

= '08’^ > 

- *5?>S — J^SXt 

<7s = «4 + X « =01 +'D’vS8 

i Tsa — *»<£ 

= \DV ’08 

, T . ’mtr — •iiS'i 

Md = 8<H--X^84 + V^ 

= 

&> ° “ + V^O-^.8 Xli - |la+V:>b ' 

^<t^">b’ i 

_. * ^8'8-^0 
/? = ^9® “|--- Xd-fc^ + V®* 

= fc*’®V 

• • 

sitres wni&far, <sr?f% m \ 

'sww W=r tfc* faro ; sfa *r* 

^ «*nfcfa w*ri, 



TOttl-fotw* ^ «rl 


Mr 


(<rotsrc ) ^tra 0 . 

u 


N 
4 * 


3N 
4 ’ 


N 

"10 ’ 


9N 

30* 


if 

.... fgf^»\5 


w i *rc«r *i*rfw to <4^1 a*il 

fe|SK3 TO I CHHltH C^*f ^TO C*\% 

AVqTO^Tt* fc*f* *«*l CT-f^5W -A r --«iTOH1CH s ' 
cw ^to ctoi&iH w*t, c^i^ i 


c®f«CT*Ks 

«m * ^®*to c*fa1&ftc*ra «ic^*’®i c^tatfct^ 
c$fro*RHl <*ra*ftn ^riaR i nft Q.D-cTOi&fai 


Hjfeapq 5?, ^t'TO— 
Q.D.= 
cfc**i ^ o* c^c* *tt^ 


Q<& — Q\ 

2 


(?.A 

= va* 


fi^'.lr- Obr'OI 
* 


"J 4 ! V8 
* 


Hjf%3R ( C^fTO^tH ) TO- ^ f^f%Sl CT>Ht*l* **Hl **1 K*1 Hi J 

si<m3> «stnrt«R sh “^tc^H 5 £hh>u” hi “froif5» v ^jita*!^” 

TO1 I *3$ fTO^H H^-faitHH I 

HtHt**! sfc$* *1$^Hl fSHttH Ijt'Ql^ HlfeaRlH* W ‘tft 

“C*'ftfrf 5 inW> «W N W!fTO*lH” I 

\ 

v - c^fafawfe *w s wi fawft 

0-&JI'®1^ Hjf^H 


tipR J/=*Itqt*1 35, 


St’TO, F» -^X^° 
till ^3 «!TOH TO CjHH H* «8 C«lre *tt% 


« 


F= 


^814 

\Y\r 


* i 

X ■>•• -®y* 


% 


*jfaOFTOP8 HtHtH*l ’WSl feTO W HRfl Hi* I 
TO CHHsfa* csfc ; fa*tH CH* K»| I 





cfo\ (toft ) 

«F5fa (S'WtE^ ‘f%fe^’ ^1 5U I 

felWwt CW 3fa C^ s CTSfl 3t3, 43? i C*t<5 % C«tC* 
»rat=i ^ 3f? *j$ c?oti 3t3, wct, c^ cat^-iftppr 

fe*1*vi-*«Jl *wU *ft^3 * 11 1 4fi>l fspfetstfa iffc’F fat*i 
^5 fa c^nrn crfoii ^ 5t3 i wara* ^t3 ^1 
<tt^C»I 3^. ^fat*! 3i*f 53 31&I3 l S*f3 3H1 3^(3 3<5 I 

^ c3^ «W3 ^fafa ^tt*3 c^fats w wft3 | 

’ifaifa^ 31^1 <$$n ta ^f« c*r^n 3 f 3 « $tt$ 

• * 

fj&W^«f|l5 TO* 1 

fat*tt3*ft =fi^ 3fw ^‘f 53, ^r^c*i’t®. 331*11 « C3t$ v 

53 iwf^l faw 3^$ <3$$ 5», 5f® 'S C3l£$3 
C3^5 3t3 I «(t£?llRt3 3^313 V® fo^WPTC 

C^fafo^ TOt* ^tC3tsr*f 1 fa'ta if]* ^35 

ftC3£53 *fa f*ft1 , fa ; C3T>1 ^\— 

. _. M-Mo 

m:^ {Sk)= — ( j— 

ifiTO, J/=5l^5 

^/o = OTvg vt 

* 

* t£^* 0 =^]^ 3jf$2R 

Flt^tW»i 33731. 3t£* 51^ 'S C3lro3 3l3f3t£3, *1$ C<tC* 4 ^3 I 
^t“, %E3 3FtW i lt*f1 3 l 5i»l — 

. ‘ sk= m^m 

o 

i«)TO, i)^=33J3l 



> Jiwjl-fiatFra ®f ®t1 * 


C5t®, ftfe jr jrh 55 ql 5C5 W 1 !! C5C? 

(W 73 ftl5I$5 3l§5t I 55151, 4155 C5t5tfc%l 8 f$fo 
C?|5|1% <$ f§E55 §53 ft«3 ¥53 5jnft 5(31 55311 I $$|3 
«Hlfc'lt»l C35¥ 55J5t5 51 TO, 81 C55¥, 35F51 8 4155 
C¥Hlfc'lfal3 TO 515 f?t»l 51 55, St5¥ ^5 8 4155 
C^fflfe'fau TO fra 8(5 ftt 5 51851 5)5 ft§553 I 


5 ft, ^ CTt:- 55 J 5 i = Q 3 -Md 
55151 - 41 : C ¥1 :=Md-Q 1 
$Cfl:_a|:c?Ft:=!2j-!2i 55, 

«t’5PI, ^ fft®l3— 


Qi-M-Wd-QO 

"' Q-Qx 



* 1)5 D)¥ 555 5538 ft§ 535 , ft*fil ¥31 5|5 I 4 |^— 



43155 , /=§ 5 l? 83 - 353 J 1 
rf=5jfe?5 

tf=C3l§ §51555-555)1 
0=l)M^5jfef5 



*lWf *WJt 9 

J$ C999 ^5<*nr ftt9 <9lE9t591 TOl 5C9C5, ^519 919J 3Ft9 ( ) 

9to fim fa| 99t$ ?! f9 i fifes itm w fro <9is9t59i 
9?9l 9t9j1-fi«tt95 <399>1 <2f9t9 '95 I *19 fifes 
W 9^5 TO 9°v9jt9 <2fat*t TO*t C9^ 5*TO 

9*ri “fe&tfwfa fafe®?” (9^-caft) w N c*ft 
$*(j to*w to foft sim^ 9*11 59 

foltfesrfe i fafctsttw* to feiift^npra c^t9 ft9 

fafctfltW Wl* ( fel^) 9&9T9 919J§ <9191 59 91 i TOfate:, 
feltftaTO A’-TO'OWt* ^*(9 f9l^*t T5l 59 *19 ( ^ ), 49< 
<9<f9 9Wt*f9 fal^ *9l 59 F-<9TO9t9 | CTO S9T <99999 
TO 4t9\*tTO9 ^*f9 fs^fil 999 9S*M9 9^1 5ITO, $99, C*ft 
fi^fTO 99TO91 fTO C9t9 TO 9l9t9tf$*$1 |fifl9 0TS91 9l9 I 
ii&\ Silt* 5^ 91 Stfslfi* fidtfiTO <qt*1 9t9 I C*t9 99$9 
fife* TOU 9fi[59 W'fflll S *89 -Sttt* I 

TO^9 %59 <TO SltOT ^99 9«f9 CTO9*9 9? 91 C*5 v fTO <»fiC9 
CTOl 59 $99 C9^ ftTO 991 59 *ft* 7J btfc I 9lW^ 5ld> 
999*f9fe5*99 9l CUS.fa* 39C«5 ^fTO W'fflll 59, $99 $tS5 
99159 “^9 fen” 91 |lt^1 FtS I fc&tfisflU 9TO fl9f9fil$ 
fimfa TO *91 9t9— % 

(>) fct£9l9t9l9 "9&$l9t9 C991 9ft* fa fW99 « CTO 
*ft95 ^ $$ 

(5) ^ CTO C*9 $* 59 919 9T*1-*9t9 W 991 9T9 
(«)* 9^9t**-$991 nrt'Qtf'S C9t^1 TO <91*1 59 

(8) <TO9*ffef95 9tC9 <Q 9^ C59 fitfH *91 59 



C*Pt^C^J m vm r e\ 4WM m *W fe, «1 m 

&WIJ3 I ?ftf &»*t*IJ 5? fw C^w <5Jtfe»ft) 

f^5 *1* °i ' 

'«* ffer ^i Juki 5i§ 























<3 Pre 

c«r^ft^, fsiw *za fasai cvi, Mfa, cw c»i% 
«JI^ fare *ia | «Tta t afa 5U C®? CWft 

WF! fare $Ca CafatS I fa^ai tfK*1 <Wfaa* amaffia 
*ffaM CTCal afa <4a^ fsi^ i W, HI HHW *WJ at*fl ?aa*ta atre 
fafea a^ caiari a;a i aa aaca aw atai wfa ca 
W-C^fata Wasfal aSt®? W'Sata ‘Str^P <8|t*1 I 
apsals. ^a^i ^i« ^ta manji $tre a atca afa nw^^rstw c*i*Ld> 
ata, aT<4W 5* ca a*Wr ^ataa "aal TO 311, StVPI fitw 
aswrej^ apf ?ta i cwa* fafaa *tfaattn *(«, fafcn m^a* 
^fc-Jv® TO-CAa* ( fef^a fcfw ) 4*^ flw <0W a»a1 TO ; 
«ca, ^la era §to s’a cfea^fcfea* ^re^al *tca TOafes 
f^ai <3jtan^ i 'ata-c£r%a cstl^l^ a^afctre i • ° aca ar<A a$taa 
a^Ttaafto ■Ifca'ai fealta ai^ a?are $a ; TOal* C*ItTO *115 f* 

*f*l W?RI ^ faHa a*ta to ( 7 $ «tW }•• <Ka 3Jt^t a*®fa*t* 

• • 

*rea*a1 f£atW ai^ TOl 5* I 

• » 

Gafts G^*r s 

(4 ca C^taa a*«fl TOlft '®tC'® F-^WaTO Ca-Casfa afa al 
C^a, c^CTO aafa-foai aafaH-^a^ CatTO I Caaa, «£TO ^*RI 
^ fr?aF afa •>•» 44 TOTO C414TO, TO*CT Ctt»H ^ *••, 
4*1 « S»o 4 «| fatf^*!* C3«tt3 TO4RI C4 St'S «Tto ■s ; 
reafa, *«•• 4*1 « **»«» 44 c^wa 'row j Wrt i 
f^pi, <af»r« cwi ^1 3ii—cv*i^ tf>\ m & 

3rt*r ^ caf*t«a i caf*^ ^ « mi ^a, ^ ^ 

i<\i*s 8, ai 8 14 a? »>- <4* i 14 a* 8 « v ^c^Ta 1 c^t'sta^ 
cafe's ^*»i ^: $ i ^ ^ s ai s's ^>^-a ^a^ c^c^i 

«a, t4a>t i ^1*. QffH-s wc»i *fa *la %f atftasfira ^a^ *> 
c«tc^ atf»tsfii a^ al?^ tnic* w a^ca i 4 $ aac'ta cpi 
ntsal ^a c^caa ^°ta ^"sait^a *tftfaf«ty w*\ > ^ 
« 4 ^ *i*ttfafaa c^a^cw^ta ^aci i 



s>8 ^ ^ 

cHn =* # n ^ 

•>( * « *, }• ^ 

*pt o/«o! , 8 , i v^ 0 * •'S3Ss» l ''Mb' ! >8<tj’s>o^'ae8 , ^ , « •i*•s'i *••*»» 

csfas tfPIswft® W®? *ito& bsft TO CW1 TO I W 

^itTO®! fill^ TOt®r cq«t« ftfJj <^t*1 $*, c£)$ ^I^SrvQ C*fc«tW^ 
fw wi 5c«i i ^ trews <srto 

**■ X 

C*t*it3” TO I »Wtfir^ W«r •ft'OBl ^1 C*tW ^TO 8 ! 

^tTO ^t^-css;^ i f^rf%^) *K*tjitrf9i wi wtw =il fro, 
wtefas f^ *nsm to vyb' k»i i 

cto <i*i stiws to, raft's cto <1*1 ^*rcl *to 

*ift- 

Ttetft* OTOT— CTO— 

(*) fcsw *ito ^ s*rR (^) ^ csto sup ^ ssfa 

fro* (*amft§fcj >iTOfttfa* *rr<TO^ 

fwt TO I fiaifii qfa TO TO I fsaifil qf? TO C3TO 
C3TO **t CW WC*! ^TJPB cst StTO TO 

TO C^ S?! 8 ! Stt* ^TOW 3RtTO CSt¥ C^ BSF^ftTO 
CW? KTO TO 

(*) sufec* fafesi (*) ^1 **l to *u ;fl 
*si to 

(o) *[$ $ raWtfiS^ TO Of'TO («) (jq^fsj TOt^K 8 ! sd’ 

6£*J 

(8) <$*i>1 to^UI to TOTO (8) TO^i to; irfts TOt?i w 
*Sl <2tWlSR w sfl ; aPf^vSj *ts3$lE* 'sfctTOlTO 

TO W *105 *ltTO CTO 

*(psTO W 5fl 

(«) F-CSTO W SlFS CS? («) fa$ <<ft CTO OT 

c?«n to w wt* **i ^toi 

*s *ii 



CTf\5*t «wrt3 

^|9t-C3S?l (fitfew ) facsM; 

TO TO ufan f^l I 'Q ^Ttfa®t% 

'ywm TO TO C>|| WTl | cw, Wl-fcvlira- 

^Is3Ft^ fafa* WICW TO ft W3 TO, ^3°o| TO eft Bftc^r 

m* TOto **t* to*i fa i ftftq tow* »mtcTO 
^TOTO* *ff*qH *tC$-TO | ^ feft (Stfafl) W*ti <*ItC<F 
stTO *ifsrctw wi? cq*i>t cTO cf^h ^rt?r i 
wt* fa * 1 * *rro «ro =n; §t|^, cw *rtw, 

C^ft, q*W* OTtfa *TO C*£(5 C^C^5 ^ftc^ I 

**»!l ufa tog « TO-c«^ (fet|q faifa^) *ft^l TO, 
C*f JTC TO i'll qTO* ftfa* TOW* ^*1 I TO«MTO 

^fvt C*IFI Stflf* eifafali fa TO «ft& TO TO I 

C^ftl fttSW TO CTO *fa I ( C*$fTO TO «TCW* Stfafafl 

to to to wl** w** TOl q»n tm ) i cto ftfe *ito* to 

TO, TO TO C*, C*i| »TCCM TOTOWJl fsififl, TOhft- 

TO*tfl®rfi* ftft& ^TOfa» ’f'STOfa *TOt<3 ftfil I 
TO ^ CW5 TOtft ®rfa^ *ffaTO<3 TOfoj Alfa'S W*TO 
J1WJI* *tf**fa3 S* I 4 TOjS ^fafks (ill TO* TOJl *1 TOTO 
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qj3 9OT «IV5, 9fa ^*fq f^l^q *C3 'sq'^q *ltajl faq ^yq 313 
cq% qf^qqss i qq, cq nfqqicqq brft 5 * <qt3 vt *tffd, C cq^ 
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